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Hammers mers Hatchets 






Files Sledges Axes 


When expert Seine need the finest tools... 


HEN the expert, with the skilled hand and 
exacting eye, acquired through years of train- 
ing—needs the finest tools . .. How can the handy- 
man or amateur afford to waste time and bungle 
work with cheap ones ? 


There’s a rhythm in working with fine tools. 
The long, easy swing of a Plumb Tool is per- 
fectly balanced with your arm; gives you a 
feeling of confidence; adds a zest to your job. 


There’s the Plumb Hammer—the tool of ex- 
pert carpenters. Its balanced head controls your 
blows; its claws pull even a headless brad. 


Or the Plumb Axe — used by Peter McLaren, 
Champion Chopper of America, because its 
sharp blade cuts faster and holds an edge longer. 


Special Offer to readers of Popular Science 


Peter McLaren, America’s ener ty Pa 
will autograph personally a copy of his PT he 

Axe Manual of Peter McLaren — for phen cone 
mailing the coupon with the regular price of 25c. 
An amazing Sachs evealing secrets of axe care and 
use which every man who uses tools should have. 
Eighty-four pases, well bound and illustrated. 
Thousands sold toscouts,woodsmen and mechanics. 





Or Plumb’s Scout Axe—adopted as Official by 
The Boy Scouts of America. A fine tool for scouts, 
motorists, campers and home craftsmen. 


Or the Plumb Hatchet and Ball Pein Hammer, 
favorites of carpenters, machinists, mechanics. 


Fine tools—for expert or amateur. Their gleam- 
ing Red Handles and Polished Black Heads reflect 
the judgment of tool users everywhere. 


They last a lifetime—and the handles are al- 
waystight: Plumb’s invention—the screw-wedge— 
takes up any shrinkage in the handle, just by a 
turn of the screw. . 


Your hardware man is a tool expert. Ask him 
about the Plumb Tools that you should own. 
FAYETTE R. PLUMB, Inc., 4824 James St., Philadelphia 


Enclosed find 25c. Send me a copy of the Axe Manual of 
Peter McLaren—autographed personally by the author. 





Name 
Address. 
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Bring. You Its 


The Cadillac Motor Car Company counsels 
you to confirm—by careful personal inspection 
and comparison—its statement that even a sub- 
stantially greater investment will not bring you 
the exclusive ultra-fine car features and detailed 
refinements embodied in the new La Salles 
introduced this autumn—and priced as low as 
$2285 f. o. b. Detroit . . . § These brilliant new 
La Salles retain all the elements of style and 
performance which made the first La Salle so 
instantly successful. There are embodied in 
them, however, important new refinements, 
improvements and engineering developments 
which result in vastly greater handling-ease and 
comfort, and more luxurious environment .. . 
g§ A new Harmonized Steering System makes it 
amazingly easy to handle La Salle in traffic con- 
gestion, in parking manipulations, and in cross- 
country driving . . . § The new and exclusive 
improved Cadillac-La Salle Syncro-Mesh Silent- 


CADILLAC MOTOR CAR COMPANY, 


COMPANION CAR 


Even a Substantially 


Greater Investment Will Not 


Value Equal 


Shift Transmission—quick, quiet and clashless 
—is today’s highest development in transmis- 
sions for the simplification of control under all 
driving conditions . . . J In no other car (ex- 
cepting Cadillac itself) can you secure brakes as 
smooth, sure, powerful, and as effortlessly re- 
sponsive as the new and improved Cadillac- 
La Salle Safety-Mechanical Four-Wheel Brakes. 
These brakes assure more miles per hour with 


-absolute safety . . . 9 Larger, more powerful 


V-type, eight-cylinder engines—smoother. than 
ever in operation. Remarkably responsive at 
low speeds .. . § The quiet elegance and quality 
of the exquisite new La Salle, Fisher and Fleet- 
wood bodies—which are lower, longer and 
racier in appearance than ever before— 
add the crowning touch which makes these 
new La Salle models as perfect in appearance 
and appointment as they are in performance. 


DIVISION OF GENERAL MOTORS 


La Se 


TO CADILLAC 
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ANSWER 


to questions 
re iy bother 


many investors 


How can you tell what gives a 
bond el on safety? 

How can you get the highest in- 
come from your money, consist- 
ent with safety? 

Why do Chicago bonds give you 
a highly diversified investment? 
How can you select a safe invest- 
ment house? 

Why can Cochran & McCluer sell 
bonds in every state of the Union 


without salesmen? How can you 


ge et more than double the savings 
ank interest rate, with all the 
convenience? “et 

How can you retire in 15 years 
on your present living budget? 
All of these questions and many others 
vital to investors are answered in the new 
edition of this famous book, “How 
To Retire in 15 Years.” Get your copy 
now. We'll gladly send it. No salesman 
will call. We employ none. 


MAIL THIS FOR 


- Bhakti. > 
. Please ew! me a copy of the new P4 





Cochran & 
M‘Cluer Co. 


Established 1881 
Never a loss to any investor 
46 NORTH DEARBORN STREET 
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IN STOCK” 


—What does it mean? 


By WALLACE AMES, Financial Editor 


The Gleason family were holding their 
regular January 1 round-table conference 
to try to find out what had happened to 
their money and their plans for getting 
ahead in the world during the past year. 
Also, to lay financial plans for the new 
year. Mr. Gleason held in his hand the 
neatly typed budget and schedule which 
had been prepared just twelve months 
ago. He frowned as he looked at it. 

“Let’s see,” he said, putting his fore- 
finger on the last line of the document. 
“It says here that we ought to have put 
by and invested $2,200 last year, over 
and above all expenses. Did we do it?” 

Dead silence. 

“No!” exclaimed the head of the 


family, scowling toward Mrs. Gleason 


and his daughter Minnie. “The answer 
is no. Nor half of it.” 

“It was a hard year,” murmured Mrs. 
Gleason soothingly. “Donald’s sickness 
and the doctor’s bills . . . ” 

“Allowed for in the budget,” exclaimed 
Mr. Gleason, thumping his finger on the 
item on the typewritten page. “No, no, 
my dear,” he went on, seeing the dis- 


| tressed look on Mrs. Gleason’ s face, “it 








wasn’t any one item of expense, or ex- 


with our system.’ 

“T’ll tell you what is wrong,” cried 
Minnie, who for the last month had been 
proudly holding down the job of private 
secretary to Samuel J. Sturgess, vice- 
president of the biggest department store 
in town. “You don’t make any allowance 
for ap-pre-ci-a-tion.” 

“Appreciation?” Mr. Gleason stared 
at her. “You mean I don’t appreciate a 
good investment?” 

“Well, maybe I mean that,” Minnie 
admitted vaguely, “but I don’t think so. 
The way Mr. Sturgess uses the word it 
seems to mean an increase in the value 
of the investments you own. Either the 
price goes up or the company you invest 
in gives you more stock without charging 
you for it, so that you own more at the 


demanded incredulously. 
“Yes. I don’t know much about it— 


with it a printed slip saying that they 
were sending his regular ‘stock dividend.’ 
While he was looking at the certificate 
Mr. Austin, the auditor, came in. He 
said, ‘Looks as though you were making 
money, Sam.’ And Mr. Sturgess said, 
‘Well, this stock has appreciated quite a 
bit. I am keeping my dividends instead 
of selling them, so it mounts up faster.’” 

Mr. Gleason pondered for a while. 
Then he walked to the door and called 
up-stairs, “Archie, come down here for a 
minute, will you?” 

Archibald Gleason worked in the stock 
transfer department of a down-town trust 
company. He was an ambitious young 
fellow and spent a good part of his eve 
nings studying a course in investments 
and finance. ‘What is it, Father?” he 
asked as he came into the room. 

“What’s all this about stock dividends 
that you get without paying for?” Mr. 
Gleason demanded. 

Archie laughed. “Well, that’s it. You 
get stock without paying for it.’ 

Mr. Gleason looked bewildered, so his 
son went on, “It’s like this. Say you 
own stock in a company that is making 
money. It could pay you cash dividends 


. aiticn of greg fonens Rook, How 8 travagant living, or carelessness, that easily enough. But instead of that it 
; a ~— ott omy put us back. Year after year we have pays dividends in stock. 

® ; . | gone through this, making good resolu- “Take a case like this. You own 100 

~ wens . | tions, drawing up elaborate plans, and_ shares in a certain company worth say 

eS te always falling far short of what we vowed $30 a share. You have been getting 30 

eeesecaeens seseeseed we would save. There’ s something wrong’ cents a share every three months in cash, 


$1.20 a year. Your total dividends are 
$120 a year. Then one day the company 
sends you a notice that hereafter you can 
take your choice between 30 cents quar- 
terly in cash, or 2 per cent quarterly in 
stock—that is, two new shares of stock 
each three months, or eight new shares 
per year.” 

“Why would they do that?” Mr. Glea- 
son demanded. 

“They might do it for several reasons. 
A growing, successful company some- 
times feels that it can make good use of 


all the money it earns in order to make - 


more money. It sees the opportunity to 
use more capital. Now, if it paid out 
cash dividends it might soon come to the 
point where it would be necessary for it 
to sell more stock to increase its capital. 
In that case it would first offer the new 


The Vegetables and Flowers end of the year than you did at the 
yoo poeta I like pioonger. beginning.” stock to its old stockholders, and those 
bout there tm “Without paying for it?” her father stockholders might actually use the cash 


dividends they had been getting in order 
to buy the new shares. Why not shorten 


Seeds, Bulbs and Pla - . y 2 
I pilion people use oy only this: Mr. Sturgess got a registered and simplify the process and save expense 
tel thee fee yeme ANNUAL letter the other day from a company he by giving them the stock in the first 
today. It’s free. owns stock in. There was a certificatefor place, while the company keeps the 
W. Atlee Burpee Co. ten new shares of stock enclosed, and cash?” (Continued on page 5) 
305 |3urpee Building, Philadelphia 
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—Aged Fifty 
Here are two who began life with equal 
talents and equal opportunities. But one 
man has retired upon an independent 
income that he built for himself. The 
other is learning that to face old age 
without an independent income is a 
bitter thing indeed. 
Let us tell you about our simple, common- 
sense plan, whereby small sums system- 
atically invested will, by the magic of 
compound interest, be returned to you 
greatly increased after you have chosen 
to withdraw from active business. If you 
will follow this plan, we will UNCON- 
DITIONALLY GUARANTEE the income. 


Resources over $30,000,000. 
Write for descriptive literature 





INVESTORS SYNDICATE BUILDING 
MINNEAPOLIS, MINN. 
Offices in 51 Principal Cities 
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| INTIMATE GLIMPSES OF 
FIDELITY BOND HOLDERS 


Mr. J. C. F. heads a business of his own, 
belongs to a number of clubs, has a 
son and daughter in college, main- 
tains an attractive home in one of the 
best sections of the city and pays an 
income tax of better average size. 
A large percentage of his surplus 
funds is yo in Fidelity Bonds. 
He typifies a large group of Fidelity 
Bond Holders— safe, sound, substan- 
tial business men who are capable of 
\ judging investment values and who 
select Fidelity Bonds on the basis of 
security rate of return. 


main 6% Real Estate Bonds are conservative 

st mortgages’ on new income-producing real 
pov Their safety is doubly assured by the Fidel- 
ity guarantee w hich certifies payment of both 
interest and principal at maturity. A list of avail- 
able issues will be sent upon request. 





660 Chemical Buildi Se Le ling, St Louis | 
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“Dividends Payable 
in Stock’’ 
(Continued from page 4) 
‘‘Sounds reasonable,” Mr. Gleason 
agreed. 


er Besides that,” Archie went on, “a 


company naturally likes to keep its 
stockholders sold, wants them to have a 
growing interest in the company. It cost 
money to get those stockholders in the 
first place, so it is natural to raise addi- 
tional money from them, instead of sell- 
ing to outsiders who don’t know nearly 
as much about the company’s affairs.”’ 

Again Mr. Gleason nodded. 

“Now,” said Archie, “let’s go back for 
a minute to the company I was using as 
an illustration, Thirty cents quarterly 
in cash, or 2 per cent in stock, worth 
$30a share. On 100 shares your quarterly 
cash dividend would be $30. On the 
same number of shares you would get 2 
shares of new stock worth $60 in the 
market.” 

Mr. Gleason sat up straight at this 
indication of a profitable deal. ‘Yes,” 
he exclaimed, ‘‘that looks all right. But 
suppose when you have taken your 
dividend in stock you find you need the 
money. What then?” 

“Sell your dividend stock,” Archie 
explained. “You can get the market 
price, less the usual small brokers’ 
commission.’ 

“Ts this plan of giving stock dividends 
sound?” Mr. Gleason inquired doubt- 
fully. “Some years ago there was a lot of 
talk about ‘watered stock,’ meaning that 
stock was issued without any real value 
behind it. When a company keeps on 
putting out more shares isn’t it watering 
its stock?” 

“It all depends on the company and 
its earnings. If a company is standing 
still, not adding anything to its assets 
and not increasing its earnings, of course 
the new stock is just ‘water.’ But where 
earnings are increasing it is just as proper 
for a company to capitalize them as to 
pay them out as cash dividends.” 

“Capitalize? Just what do you mean 
by that?” 

“T mean to regard current earnings as 
capital instead of just income—capital 
that is put back to work in the business. 
When money is turned back into the 
business this way new stock may be is- 
sued representing that capital. When a 
company sells stock for cash it raises 
capital which is represented by the stock. 
It’s just the same thing when, instead of 
selling new stock for cash, it provides the 


cash itself by keeping and reinvesting its , 


earnings and issues new stock against it.” 

Mr. Gleason rubbed his chin thought- 
fully. “It seems to me,’ ” he said at last, 
“that if you invest in the right kind of 
a company that pays stock dividends it 
will help you to accumulate money. It 
works something like compound interest, 
doesn’t it?” 

“Yes, in a way,” Archie said. ‘‘Take 
that imaginary case I spoke of—an in- 
vestment in 100 shares of stock on which 
8% stock dividends are paid each year. 
The first year you get 8 shares of dividend 
stock. Next year you get another 8 shares 
on the original (Continued on page 6 








“The Boss? 


-++ there, with th’ pipe” 


EN at the top are apt to be pipe- 
smokers. Ever noticed? It’s no 
mere coincidence— 

Pipe-smoking is a calm and deliberate 
habit—restful, stimulating. His pipe 
helps a man think straight. A pipe is 
back of most big ideas. 

Prove it. Fill the bowl of a good briar 
—with Edgeworth, if you please. Watch 
the tobacco swell as it gets down to 
business. Relish that rich fragrance 
even non-smokers like. That’s tobacco 
as it was made to be smoked—the 
choicest qualities, the finest blends, 
reserved for pipes! 

Let us in on it. We'll treat—with a 
generous little glad-to-meet-you packet 
of good old Edgeworth, free. Name on 
the coupon, an envelope, a stamp and a 
mail box . . . we'll do the rest. 


EDGEWORTH 


GIVE HIM EDGEWORTH and a pipe 
for Christmas—see what a welcome they 
get! If your dealer can’t supply Edgeworth 
gift cartons, we can. Send us your cards and 
we'll mail the Edgeworth to your Christ- 

mas list —$1.65 a pound 

in glass jar, $1.50 in tin 





Larus & Bro. Co., Richmond, Va. 
I'll try your Edgeworth. And I'll try it in a 
Good pipe. 


My name 





My street add 








And the town and state 
NOW LET THE EDGEWORTH COME! . 











1 yee Pe oo gs 


_ se 
a A i 











Make big money 





from repair work 
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Practically every 
household spends at 
least $10.00 to $50.00 
each year and many 
spend several times 
that much on simple 
fepairs that can be made quickly, 
easily and well with 


Smooth-On No. 1 


By keeping a can of Smooth-On 
handy, you can save this money in 
your own home—and by doing similar 
repair work for others, you can make 
money. 

No skill is required to make re- 
pairs, and the amount of Smooth-On 
used on any one job seldom costs 
more than a few cents. 

Typical repatrs | 
that can be made 
perfectly with 
Smooth-On:— 
Stopping leaks in 
steam, water, gas, 
oil or stove pipes, 
mending cracks, 
breaks or leaks 
in furnaces and 
boilers, radiators, 
tanks, sinks, pots 
and pails, making 
loose handles 
tight on umbrellas, knives, hammers, 
brushes, drawers, etc., tightening loose 
screws, hooks, locks, door knobs, etc. 

On - the Automobile:—Making. cracked 
water jackets and pumps good as new, 
stopping leaks in radiator, hose connections, 
gas tank and gas, oil and exhaust lines, mak- 
ing a fume-proof joint between exhaust pipe 
and tonneau heater, tightening loose head- 
light posts, keeping 
grease cups, hub caps, 
and nuts from loosening 
and falling off, etc. 

To get perfect re- 
sults, write to us for and 
use the Smooth-On Re- 
pair Book. Free if you 
return the coupon. 


Get Smooth-On No. r in 
7 oz., I-lb. or §-lb. tins 
at any hardware store or 

Write for if necessary, direct from 

FREE BOOK us. 


Smooth-On Mfg. Co. 


8 Dept. 58, 574 Communipaw Ave. 
NA JERSEY CITY, N. J. 


Do it wilh SMOOTH‘ON 


(SSSSSSSSTETSSES EES sees seseeeeesessesesese 
SMOOTH-ON MFG. CO., Dept. 58. 
574 Communipaw Ave., Jersey City, N. J. 


Please send the free Smooth-On Repair Book. 

















Leak at peapetes, Stat 
stopped t 
Smooth-On 
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Return this coupon for a 
FREE copy of Booklet 
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“Dividends Payable 
in Stock’”’ 
(Continued from page &) 


100, ‘plus a fractional certificate for .64 
of a share, representing the 8% dividend 
on the 8 new shares you got last year. 
And so on, with the dividends constantly 
getting larger.” 

“Now, look here,” exclaimed Mr. 
Gleason suddenly, “suppose, besides 
getting your stock dividends, the price of 
the stock goes up each year—you ought 
to make money that much faster!” 

“Of course you would,” Archie replied 
calmly. “Each year you own more stock 
and each year it is worth more money. 
But you want to remember that you 
can’t pick up an investment like that 
with your eyes shut. In other words, 
there isn’t any magic about stock divi- 
dends that will make a man rich. They 
are merely a way of reinvesting money 
in the company, and that is one of the 
hardest things anybody has to learn— 
how to reinvest regularly. Yet that is the 
real secret of getting ahead—that and 
choosing good investments in the first 
place.” 

“Tt might be a good rule,”’ Mr. Gleason 
ventured, “not to invest in any company 
that pays stock dividends unless you 
would be willing to invest in it if it did 
not. 

“Sure,” said Archie. “Look up its 
earnings and its record, just as you do 
now when you invest. That’s the only 
test. 


To Help You Get Ahead 


Ts Booklets listed below will help every 
family in laying out a financial plan. They 
will be sent on request. 
**How to Build an Independent Income” 
is the title of anew booklet by the F. H. Smith 
Company which explains conclusively how 
poopie of moderate means may obtain financial 
rosperity. May be obtained by addressing the 
lems office of The F. H. Smith Company, 
Smith Building, Washington, D. C. 
The House Behind the Bonds reminds the 
investor of the importance, not only of studying 
the investment, but of checking up the banker 
who offers it. Address: Fidelity Bond & Mort- 
gage Co., 1188 New York Life Building, Chi- 
cago, Ill 
How to Retire in Fifteen Years is the story 
of a safe, sure and definite method of establish- 
ing an estate and building an independent in- 
come which will support you the rest of your 
life on the basis of your present living bud, t. 
Write for the booklet to Cochran & McCluer 
Company, 46 North Dearborn St., Chicago, Ill. 
How toGet the Things You Want tells how 
you Can wse insurance as an active pe of your 
rogram for getting ahead financially. Phoenix 
Mutual Life Insurance Company, 328 Elm Street, 


Hartford, Conn., will send you this booklet on 
request. 
The Guaranteed Way to Financial Inde- 


pendence tells how a definite monthly savings 
lan will bring you financial independence. 
rite for this klet to Investors Syndicate, 
100 North Seventh Street, Minneapolis, Minn. 


Prize Investment List Comparisons: This 
folder compares the record of Financial Investing 
Co., of New York, Ltd., with the results achieved 
during the past four years by 14 prize-winning 
investment recommendations. It shows how 
Financial Investing shares gained 59% in value 
and returned an average of 13.35% to investors. 
For a copy write The Fiscal Securities Corpora- 


tion, Room 2808, 48 Wall Street, New York. 
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PRODUCTION CONTROL 
Jrom_your Office 


How much from those new “auto- 


matics” Now? Get the answer 
up-to-the-minute by glancing up from 
your desk. There on the dials of Magnetic 
Counters, read the production of any ma- 
chines in the shop. Be 
in complete control of I 
your schedules through 
this continuous check- 
up of each machine. 

Mechanical contacts on ma- 
chines in the s make 
and break the electrical 
circuits which operate the 








cuit supplies the current. 
(Also counters to operate 
on storage battery.) Ask 
for new Catalogue of 
Counters for all machines 
and development-work. 

|NCORPORATED 


Noada-R2O HARTFORD, CONN. 


| ae J 
OFFICES IN PRINCIPAL CITIES: WRITE OR PHOND 
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Ht athandout | 
Anything that will get grease-and-grit-grimed 
hands clean in 58 seconds, without hurting a 
fellow’s skin, is a handout—a gift—at any 
price. Yet Lava costs no more than soaps 
that dirt laughs at. Lava Soap is different. 
First, it’s a fine toilet soap. Second, the pul- 
verized Italian pumice in it cuts the dirt with- 
out hurting the skin. Third, it’s quicker than 
any hand cleanser you’ve ever used. Fourth, 
even cold or very hard water can’t keep down 
its rich, creamy lather. If you’ll hand 6c ora 
dime to any grocer or druggist, and ask for 
Lava Soap—you’ll get the finest handout of 
clean-hands material that can be had for love 
or money in America. 


Senge he faseSoup Man 


If you want to try Lava Soap first at my ex- 
pense, mail this coupon: 


Procter & Gamble, Dept. X-130 
Cincinnati, O 

George: Send me a free sample cake of 
Lava Soap. 
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A New Encyclopaedia Today | 


Still New Six Months from Today! 
STILL NEW Ten Yearsfrom Today! 





NEW 


Every Six Months 


How the NELSON Loose- 
Leaf Principle Keeps Your 
Encyclopaedia Always Up 

to Date 


In the Most Durable of 
Bindings 


Each volume of NELSON’S is 
bound with a patent loose-leaf de- 
vice which makes it very simple 
and easy to “unlock” the binding, 
take out old pages and substitute 
new ones. Every six months replace- 
ment pages are sent to subscribers 
containing revisions that cover all 
recent developments in every 
branch of activity. By the easy 
Nelson device you substitute the 
new pages for the old ones—and 
you have a new Encyclopaedia every 
six months. Experts all over 
the world are constantly supplying 
the information that keeps your 
Encyclopaedia always recent, com- 
plete and up to date. That is why 
NELSON’S can truly be regarded 


as 


The Encyclopaedia for 
a Lifetime 


POPULAR SCIENCE MONTHLY 


Keep informed of the world’s progress with the ONE Encyclopaedia that is 
always up to date. NELSON’S famous LOOSE-LEAF binding device pro- 
tects you absolutely from having an out-of-date Encyclopaedia on your 
hands a few months after you buy it. Nelson’s Loose-Leaf Encyclopaedia is 
endorsed by thousands of leading professional men—a regular college course 
for the average man or woman; it is indispensable to the student. 


NELSON’S PERPETUALLOOSE-LEAF 
ENCYCLOPAEDIA Never Grows Old 


NELSON’S—THE GREAT AMERICAN ENCYCLOPAEDIA, edited by Americans, for 
Americans—it covers the whole world of information. It is used in the Library of Congress, 
U. S. Senate, U. S. Supreme Court, and.in Libraries, Universities, and Schools in every State 
in the Union. “I have used it constantly in the practice of my profession, and my children 
use it in their school work and find the answers to their questions readily. Inserting the new 
pages, semi-yearly, is a pleasure, for then one knows that the work is up to date, which is a 
great satisfaction.”"—G. W. Evans, Consulting Mining Engineer, Seattle, Wash. 


Famous Authorities All Over. the World 
Keep NELSON’S Always Up to Date - - - - 


The greatest scientists, educators, experts, and writers in all parts of the globe, who are 
authorities on the subjects on which they write, or actual eye-witnesses of important events, 
are constantly engaged in keeping Nelson’s Perpetual Loose-Leaf Encyclopaedia fresh 
and new. Among the hundreds of new articles are Radio and Television, Business Com- 
binations and Mergers, Battleships, Farm Relief, Graf Zeppelin World Flight, etc. 

















Nelson’s 
Research Bureau 
Offers You Free 
Question and 
Answer Service 


Every purchaser of Nel- 
son’s is entitled to free 
membership in this Bu- 
reau. If at any time you 
are in doubt on any sub- 
ject, old or new, write 
to this Bureau with the 
positive assurance that 
you will promptly re- 
ceive the {atest obtain- 
able and most depend- 
able information. 


Thirty-three Edu- 
cational Reading 
Courses 


A Reader’s Guide to Nel- 
son’s Loose-Leaf Ency- 


clopaedia, including F, 


thirty-three courses on 
as many subjects—from 
Aeronautics to Zoology 
—is furnished without 
cost to all subscribers. 
These courses are de- 
clared by educational 
authorities to be equal 
to a college course in 
each of these depart- 
ments. 
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F REE This Handsome 
BOOKCASE Designed for 
NELSON’S PERPETUAL 
LOOSE-LEAF ENCYCLOPAEDIA 


Especially made for Nelson’s—richly designed, dust- 
proof, with leaded-glass single door. It is a con- 
venience for holding your set and an unusually 
handsome piece of furniture as well. It will be yours 
at no additional cost. 


Send for Illustrated Booklet 


Free to adults—a beautifully illustrated loose-leaf 
booklet of sample pages and full information about 
our free bookcase offer and our budget easy pay- 
ment plan. 


Mail This Coupon Today 


Se ro — NED Re eee ee 8 ee ee ee 
“THOMAS NELSON & SONS, 381 Fourth Avenue, New York. ! 
Originators of the Loose-Leaf Reference System, ' 


Publishers for Over 130 Years. 


Please mail me FREE your portfolio of sample pages, 


, full information about the ! 
FREE bookcase, and - 4 by me bane easy payment n I can own Nelson's Per- ! 


y 

petal Loose- ne ,with Free Membership in:Nelson's Research Library | 
rvice Bureau for Special Information, and Nelson's Reader’s Guide Free. 1 

‘ 
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Why the New Sets Are Better 





A group of the 1930 receiving sets undergoing test in the Popular Science Institute laboratory at 


New York University. 


VERY interesting comparison be- 
tween the radio receivers pro- 
duced last year and the new 
models now being sold is pro- 

vided hy checking Popular Science Insti- 
tute’s test records against each other. 

Aside from appearance which, of course, 
is a matter of individual preference, a 
radio receiver is good in proportion to its 
ability to bring in stations, to choose be- 
tween stations, and to faithfully reproduce 
the music or speech with plenty of 
volume. 

The standard method of determining 
the ability of a radio receiver to bring in 
different stations is measured in The 
Institute’s laboratory in microvolts per 
meter. Briefly, this method consists in 
determining how small, or rather how 
weak, a signal will produce a standard 
loudspeaker signal from the set. Ob- 
viously the receiver which will produce 
the standard loudspeaker signals from the 
weakest input signals is the most sensitive. 
The table below gives the average sensi- 
tivity of a large group of 1929 receivers as 
compared with a large group of 1930 
models at three different frequencies rep- 
resenting the uppef, middle, and lower 
end of the broadcast band: 


Frequency 1929 Models 1930 Models 
Microvolts per M 
600 Ke. 35 14.5 
1000 Ke. 12.5 10.0 
1400 Kc. 10.5 7.7 


An examination of these figures re- 
-veals some very interesting facts. On 
the middle of the broadcast band, the 
1930 sets are only slightly more sensitive 
than last year’s models, and this applies 
also on the frequencies that are received 
at the lowe: enc of the dials. Near the 
upper end of the dial, however, the sets 
this year average more than twice as 
sensitive as last year’s sets, and what is 


* The tests gave an accurate picture of just how the new sets will perform. 


still more important, the latest receivers 
are much more uniformly sensitive 
throughout the broadcast band. 

The selectivity of a radio receiver, 
which means its ability to choose between 
different stations that are relatively close 
together on the dial, is determined by 
finding how far the dial must be shifted 
from a station of given intensity in order 
to reduce the signal to a given amount. 
In the table below, therefore, the lower 
the figure, the more selective the re- 
ceiver. The test conditions are made 
severe and correspond roughly to at- 
tempting to tune a weak distant station 
through a powerful local station. 


Test at 1929 Models 1930 Models 

600 Kc. 26 Kc. 17 Ke. 
1000 Kc. 47 Ke. 34 Ke. 
1400 Kc. 115 Ke. 94 Ke. 


N EXAMINATION of these figures 
shows quite conclusively that the 
latest types of radio receivers are, on 
the average, considerably more selective 
than last year’s models. 

The ideal radio receiver ‘would repro- 
duce all tone frequencies in exactly the 
same manner. While many of the 
modern sets approach within striking dis- 
tance of the ideal as far as the human ear 
is concerned, they are not perfect and it is 
therefore possible to make definite meas- 
urements of the error. . The table below 
shows how near the receivers approach 
perfection at three points in frequency 
band. Note the great improvement in 
1930 models. 


1929 1930 

Models Models 

90-cycle response..... 54% 64% 
3000-cycle response at 

RR ve ck ects es 28% 38% 
3000-cycle response at 

| Ey ae 41% 62% 


An Exact Comparison 
between 1929and 1930 
Receivers Is Given by 
Test Measurements in 
Institute Laboratory 





By COLLINS P. BLISS 
Director, Popular Science Institute 


In studying these figures it is well to 
bear in mind the limitations of the human 
ear. It has been found, for instance, that 
the intensity of a sound must be varied at 
least 50% before a change becomes per- 
ceptible to the human ear. Thus, for 
instance, where 64% is given for the 90- 
cycle response, a change to a full 100% 
would be just bareiy perceptible to the 
ear. That shows how closely the modern 
radio receiver approaches to absolute 
perfection. 

A radio investment made at this time 
can be considered a lasting one, for.a 
high enough degree of perfection has been 
attained so that further improvement will 
come very slowly. 


* * * 


EADERS who are planning to in- 
vest in one of the new sets may ob- 
tain free a list of the radio receivers that 
The Institute has found to be good value 
according to 1930 standards. Requests 
for this list and inquiries regarding special 
radio buying problems should be ad- 
dressed to Popular Science Institute, 381 
Fourth Ave., New York, N. Y. 








INSTITUTE BULLETINS 
List of Approved Radio Prod- 


ucts 

Insulation in Building Con- 
struction* 

List of Approved Tools 

List of Approved Oil Heating 
Devices 

Advice on Installing Oil Heat 

List of Approved Refriger- 
ators 

Refrigeration for the Home* 


*Price 25 Cents 
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This tank looks 
like steel — but 
is made of 
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One of the Masonite Presdwood tanks used by fh 
Pictures, Inc. ot the Teo-dre Seudion, Holiysnone, Cobiformia 


If you are interested in any manufactured arti- 
cle, you can probably find ways in which Presd- 
wood will lower your production costs and 
improve quality. Send for free sample and the 
Presdwood 


In bothmovie studios and factories, Masonite Presdwood 
is helping to win the war against rising production costs. 
In monster tanks of the feature film, “She Goes to War”, 
this grainless wood forms most of the superstructure. 
Here Presdwood is used for its lightness, workability, 
smoothness, strength, and ability to take any finish. 


Makes all these things 
In great factories, carload after carload of Presdwood 
goes to the punch press, band saw, or milling machine to 
be transformed into useful articles. Presdwood makes 
iceboxes and incubators. It builds beehives and bird 
houses; is used in the manufacture of clothes hampers, 
bread boxes, breakfast nooks, kitchen cabinets, campers" 
tables, radio cabinets, speed boats, table tops, outdoor 
signs, and scores and scores of other interesting products. 


tations CORPORATION, Dept. D-1, 111 W. Washington St., I. 
| Please send me, Free, a sample of Masonite Presdwood and the | 
| Presdwood booklet. 











booklet. Just mail the coupon NOW. 


Home mechanics use Presdwood for putting up light 
shelving, making small toys, or building a radio cabinet. 
Builders find Presdwood ideal for paneling fine homes 
and modern buildings. Contractors, employing Presd- 
wood for lining concrete forms, find hand smoothing 
unnecessary except at construction joints, and thus 


effect savings of as much as 40 per cent in labor costs. 


Manufacturers and builders have a wonderful material 
in this grainless wood, for it neither cracks nor splits, is 
highly resistant to moisture, and does not warp when 
properly handled.The Presdwood booklet explains its uses 
—tells how various finishes are applied. A copy is wait- 
ing for you and will be mailed on receipt of the coupon. 


MASONITE CORPORATION 
111 West Washington Street, Chicago, Illinois 


asonite 


PRESDWOOD 


Made by the makers of 
MASONITE STRUCTURAL INSULATION 
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Try This One 


“THE letters you recently published about 
a problem fn airplane speed were inter- 
esting. May I suggest another problem for 
someone with a taste for figures to solve: 

“An automobile circles a speedway twice. 
The first lap is covered at the low speed of 
ten miles an hour; the second lap at fifty 
miles an hour. What is the automobile’s 
average speed for the two laps? 

“Nine out of ten people, I think, will reply 
‘Thirty miles an hour.’ But that is not the 
answer. Figure it out.”—H. D. F., Oakland, 
Calif. 


Was Ist Loess? : 


R. M., of Detroit, 
¢ Mich., objected last 
month to your use of the 
word ‘noninflammable,’ 
which he called ‘awkward 
and confusing’. I must say 
I don’t like the word, either; 
but in view of its wide- 
spread use I can quite for- 
give anyone who employs 
it. In fact, I can forgive anything after reading 
the following irom a current scientific publi- 
cation. Listen: 
“*Tn your May 24, 1929, issue, Mr. Frank 





push the water back. If the nozzle was closed 
on the model, preventing the escape of steam, 
the steam would push the water back out of 
the generating unit. The steam would do the 
same if it was made to work ina turbine, unless 
the pump pressure on the water is greater 
than the pressure of the steam. 

“Tt would probably work if there were valves 
on the water and mercury pipes leading to the 
generating unit, which would open when the 
generating unit was empty of steam, and water 
pumped in. If water flowed continuously in 
the generating unit, the solar engine would not 
work.”—S. M., Niles, Ohio. 


Water is pumped into the boiler of every steam 
engine now in use in direct. proportion to the 
amount of water turned into steam. Professor 
Goddard’s proposed motor therefore does not 
deviate from standard practice in this respect. 


Give This Little 


Streamline a Hand 


R. ARMAGNAC’S recent article on 
streamlining was splendid. It made me 

want to talk to him, he knows so much about 
the subject. When I finish- 





because I save every one of them, and guard 
my collection carefully. 

“To insure getting my copy as I want it, I 
buy it at the first news stand where I see it 
displayed, on the first day it’s out. That’s 
that, and I thank you.”—R. A. K., Amityville, 


aN. 


One Tough Lizzie 


HIS is an answer to the 
challenge issued by A. 
M. D., at Lansing, Mich. 
who claimed the world’s, 
record for automobile owner- 
ship, having driven eight 
cars, each for more than 
25,000 miles. He don’t even 
know what mileage is. We 
got an old Ford out in the great goldfields at 
Carrara, Nevada, that hauls ore, supplies, and 
assengers, and we got 296,413 miles out of 
er now, and she is still running a daily 
schedule from Carrara to Las Vegas, Nevada. 
We may use her to help build the Boulder 
Dam, but we must admit we have bought five 
new steering wheels for her, as when we wear 
one down as thin as a lead pencil, we put on a 
new one.”’—A. S., Carrara, Nevada. 





Leverett questioned the writer’s correlation of peated gan ‘ ai TY? moyune 
f lown wi _ bu v : a . 
the Loveland loess of western Iowa with post ean pene soe } a A Hu ge Family 


Illinoian, pre-Iowan loess on IIlinoian till in 
western Illinois and southeastern Iowa. Lever- 
ett stated that the probable correlation of the 
Loveland loess of western Iowa is with pre- 
Illinoian loess rather than with post-Illinoian 
loess; he considers the Loveland loess to be 
re-lowan in age and not post- 





examples of streamlining? 
Aren’t our ears laid back 
against our heads to lessen 
resistance? My husband 
thinks such questions are 
silly. But I think they are 


“TA AM exceedingly glad to hear that you are 
improving your Home Workshup Depart- 
Bey ~ the one I like best of all. 

“Tt makes me smile to read some of the criti- 
cisms on the ‘Our Readers Sey page. How 
can some fellows be so dumb, imagining 


re-Illinoian, p he gage 

Tinoian, pond arte in age as the Loveland scientific."—(Mrs.) E. A. Y., Dallas, Tex. that the magazine should not print anything 
has been interpreted to be by the writer. - which is not to thcir particular liking? The 
Leverett and the writer agree that the Love- Certainly . fact does not -penetrate that the good old 


land loess of western Iowa is post-Kansan 
gumbotil erosion, pre-Iowan in age; we differ 
as to whether it is the loess which underlies 
the Illinoian till that is of the same age as the 
Loveland of Western Iowa . . . ’ And so on. 

“What I want to know is: did the patient 


HY do you boost the new calendar? 
Nobody will make a cent more money 
if he hangs up a thirteen month calendar. Are 
you planning to give your subscribers an extra 
copy of your magazine a; a premium?’’—K. 


‘Mag’ is trying its best to please thousands 
upon thousands of readers, of every age, sex, 
and temperament. 

“T cannot imagine any other magazine— 
taken from every point of view—which pro- 
vides more interest and gives more all around 


recover?”—J. L., Philadelphia, Pa. A. O., Brookfield, Il. satisfaction than PopuLAR SCIENCE MONTHLY, 
BAR NONE, and that’s no soft soap either. 

Ask Son: He Knows Who'll Help Him Out? POPULAR SCIENCE MONTHLY is part and parcel 

of my existence. I feel like one in a huge family 


GET a great kick out of 
watching my ten-year- 
old son grab up each new 
issue of PopuLaR SCIENCE 
Montuty as I bring it home. 





After I have had it a few motor alone? My own experiments have been “With the aid of my son- 
days, I am sure to find it in unsatisfactory. I have two motors, plugged in-law, I have recently 
his room, as well as back into different sockets. Either one alone will _ finished building theoutboard 
number copies. Do you- run a band saw, but I frequently need more motor boat described in your 
realize that with radio, airplanes, airships, power. When I attach both of them to the June, 1929, issue. This was 


speed boats, chemistry, etc., the youngster of 
today is more sc ientifically minded than we 
were at that age?”—G. A. U., New York City. 


“Tl HAVE a puzzle that concerns almost every 
amateur shop worker. Can two one- 
quarter-H.P. motors be coupled together on 
the same circuit to work on the same machine 
together with greater efficiency than one 


saw how much additional power should I ex- 
pect to get?”—A. E. W., Ada, Ohio. 


A **Pausible’’ Reason 


and I wonder if other readers have the same 
feeling?” —E. B. R., Regina, Sask., Can. 


Some Boat 


my first experience at boat 
building, but from the results 
achieved I think it only 
proper to let you know what 





oddard’ ; we think of your efforts to 
G rd’s Solar Eng re 4 WON’T subscribe to your magazine, and _ furnish reliable detailed plans to work from. 
T SEEMS to me that Goddard’s solar this is the reason why: I like your maga- “We followed all instructions, except we 
engine, described in a recent issue, will zine so much that I can’t wait forit tocome by moved all stations one inch closer together 
not work for the reason that the back pressure _mail, and another thing, they sometimes, per- than specified in your plans. We did this as 
of the steam in the steam generating unit will haps unavoidably, arrive with torn covers; we could not conveniently buy ress boards 
push the water back, making it necessary for and worse than that, the way you roll them longer than sixteen feet and we did not want 


the water pressure to be greater than the 
steam pressure. The model worked because 
the steam was free to the air and could not 


for mailing, I can never get them flat again. 
I demand that there must not be a wrinkle, 
scratch, or smudge on any Paus cover design, 


to have joints in the boat. We have a forward 
deck covering five stations. Bottom, sides, and 
deck are of three-eighths-inch clear cypress. 
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Int O THIS one brilliant book of 280 pages have 
been condensed the outstanding facts that scientists have 
discovered since Aristotle, the Arai of science, dissected 
a frog to see what made its heart beat. 

How often have you wanted to know about the won- 
derful discoveries in science that have so changed the 
world we livé in... the secret of radium... the romance 
of the atom ... the origin of the earth! 

Or you may have wanted to know why glass is trans- 





- parent .. . how fireflies produce light . . . why the grass 

“; . is green... if radio waves move in a straight line? 

at’s All of these questions, and hundreds of others, have 

a> now been answered, for the first time, in one book— 
THE POCKET GUIDE TO SCIENCE. 

All that you probably will ever want to know about 

- science is told in this one book that will fit in your pocket 


or grace a library table. The curiosity-satisfying facts 
about the world we live in are made instantly available 
to you in simple question-and-answer form in THE 
POCKET GUIDE TO SCIENCE, 


:| Your Name in Gold. 
= ~on this Wonderful Book 
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rt- the distinguished author of “The Story of ead ae : re . 
. Pa more articles describing the impor- 

, Man and His World.” Dr. Free has a re- tant new inventions in every branch of But all this is only part of the contents of j 
u- markable genius for condensing the known one issue of the amazing PoruLar Science i 
2w facts about scientific questions into vivid, —_ : a Montuty. It takes over 300 articles and 1 
ng easily remembered paragraphs. AF £ due Heindedn 6 ictures every month to tell the readers of if 
SPECIAL OFFER risotto ies opuLaR Science Mownruty all that has i. 
id sun 4 he | Questions Answered in the happened in the agg radio, mechanical, | 

: E POCKET GUIDE TO SCIENCE is and automotive fields. “i 
sag not for sale. It is 2 you without POCKET GUIDE TO SCIENCE Y N J G 1 d ca 
x, one penny extra cost, with a 14 months’ Why does static interfere with radio messages? ur a 

subscription to POPULAR SCIENCE What gland makes people grow tall or keeps ad ame m o Gt 
— MONTHLY. we short? a be will stamp wd we in asicaent gold & 
“ In Tue Pocxet Guive To Sctence you What is the safest stimulant? OR NS: OVER Se Sen ae u 
* get full information of all that the pat nd nt aglaw eo of the liver? poem ‘weteic sah ag ou if you use the sh 
= ave discovered up to the summer of 1924. Can energy be destroyed? You are offeredia 14 sncathe’. cubectiption i 
— Poputar Sctence Monru ty “carries on” Why can't you skate on glass if it is smoother P. Sci NTHLY (r rice t 
here T. » Maem hak to PopuLar SciENCE Mo (regular p i 
ly where Tug Pocket Gurpe To Science leaves How do self-winding clocks work? if bought by the month would be $3.50) with 
e off. The Pocket Guipe gives you all the Why does an iron ship float? Tue Pocxer GuipE TO ScIENCE—all for Zz 
ae up to right now— PopuLar ad oot. - a microscope? $2.95, plus the few cents’ postage. If you are | 
clENCE Montuty will give you all the im- Is electricity a form of matter? already a subscriber to Poputar SciENCcE t 
portant, interesting and new discoveries of What is a crystal? MonrHLy we will be glad to extend your sub- at 
science for the next 14 months. iw toeee fe She enbreres? scription 14 months if you accept this offer. i 
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You are assured of the accuracy of the 
answers in THE Pocket Guipe To SciENcE 
because it has been edited by Dr. E. E. Free, 


In every issue of Poputar Science 
MonTaty area dozen or'more important arti- 
cles that explain and picture the most fascinat- 
ing and significant new developments, dis- 
coveries, and undertakings in exploration, 


in engineering, in health, in electricity, in 
medicine, and in every branch of science. 
And there are also, in every issue, a hun- 

















How do we know what the stars are made of? 
Is the inside of the earth molten? 

What is an electric spark? 

What makes the noise of thunder? 


mechanical activity—page after page filled 
with photographs and descriptions that show 
you how you can save money in the shop, 
around yourcar, in your store, office and home. 


In using the coupon please PRINT your name 








Que 








SEND 
No 





Send no money, just the coupon. If within 
10 days after you receive the book and 
magazine you decide that you are not satis- 
fied in every particular you may return 
them and your entire payment will be re- 


MONEY SS ee 


Name. 


P. S M POPULAR SCIENCE sana 
OPULAR OCIEN 381 “ 381 Fourth Avenue, New 

= ome acta meee ci att rom I accept your offer of Tae Pocxer Guipe To Scrence and a 14 
months’ subscription to Poputar Science Monraty. I | 
the postman $2.95, plus the few cents’ postage when he delivers 
Pocket Gume and the first issue of PopuLar Science MonrTay. 
If the book and magazine are not fully satisfactory to me I will 
return them within 10 days and you are to promptly refund my 
fuil payment. Please stamp my name in gold. 
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“When we turned it over after putting the 
bottom and sides on the frames, it balanced 
so perfectly on its keel or shoe that by putting 
a one quarter by two inch bolt in the boat 
on either side we would overbalance it. 

“On the water it has given more s and 
performs better than was expected. Who- 
ever it was that drew the plans and wrote the 
specifications sure knew their business, and if 
convenient you may thank them for me and 
also for my son-in-law. I have not missed 
reading Poputar Scrence for several years. 
Thank you for the plans.”—M. H., Memphis, 
Tenn. 


Which Is Right? 


“TOLEASE tell Gus Wil- 

son for me that he’s 
all wet. Some high-powered 
automobile salesman has 
been calling at the Model 
Garage. That much is 
written all over Martin 
Bunn’s latest screed en- 
titled ‘Where the New 
Motor Cars Excel.’ 
“Granted the new models may have all kinds 
of novel thingamajigs like four-s trans- 
mission, down-ciraft carburetor, thermostats, 
or what have you. The fact remains that they 
simply don’t stand up like the older carts do, 

I challenge anyone to prove otherwise. 
“The reasons are plain: The costs of material 
and labor have been advancing every year. 
The prices of cars have been just as steadily 
declining. Yet the automobile manufacturers 
are making more money than ever. 

“There can be only one answer—a skimping 
of materials and wockusaasliie in manufacture. 
This skimping shows up in every bone and 
joint of the new cars. Why, the other day a 
neighbor called me over to his garage to see his 
new car. He certainly was sore. He pressed 
his thumb against the paper-thin body and 
left a dent in it (the body). When he slammed 
the door it sounded like dropping a dishpan. 
My ageing crock, built in 1924, has now travel- 
ed nearly 40,000 miles without a major repair 
and without a rattle. I’d like to see any one of 
the cars of the last two years stand up that 
well for ten months of driving. 

“This fellow Kellogg in Martin Bunn’s 
story is simply a poor sap. He let them asphyx- 
iate his weak mind with a lot of catalogue 
hooey, and gave up the ship without a mur- 
mur.”—H. L., Jr., Columbus, O. 


Send Them Along 


““TNCOME-TAX forms are a nightmare to 

me. Reports of a company’s earnings give 
me a’ headache. Well-meant Government 
bulletins explaining the prevalence of the 
tsetse-fly or reporting the latest census in 
rime movers fill me with 
orror. I run and hide when 
anything statistical comes 
my way. 

“Imagine then, gentlemen, 
my sensations when in my 
favorite PopuLark SCIENCE 
Monraty, December, page 
fifty-two, what «do I see? 
Naught else but a graph, 
stark and unashamed, rearing its nasty head. 

“Now, gentlemen, one of the things that I 
have always admired about your admirable 
journal is your ingenuity in finding appro- 
— and interesting photographs to bring 

your points. Please keep it up. I’ll make 
a note to send you a box of camera plates for 
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‘Christmas.”—G. B. H., Montclair, N. J. 


A Real Menace 


* WE WISH to compliment your magazine 
on pu ishing the fine article entitled 
‘Dangers in Driving with Bad Eyes.’ It ably 
resents the matter in a convincing manner. 
who practice optometry (a profession 
specializing in the diagnosis and correction of 
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defective vision) have for some time been fully 
aware of the dangers of defective vision among 
motor vehicle operators, and we feel that you 
are doing a good job in the promotion of the 
publie welfare by thus ably discussing the 
matter.”—Vermont State Board of Optometry. 


Maybe a Doll Would Do 


- PARRY BRENT said, when making his 
first solo flight, that the front cockpit 
looked larger and emptier than a Zeppelin’s 
shed. Why not put a wax dummy in the front 
cockpit, or even cover it up, when making the 
first solo flight? That cockpit wouldn’t look so 
empty then.”—R. C. C., Jr., Yukon, Fla. 


Perfectly Simple 


* AS THERE is still so much controversy 

concerning the evolution of man, and 
so much still unsettled and unknown, why 
don’t advocates of the evolution theory get the 
scientists to procure one of those sea worms 
mentioned in the November number of 
P. S. M., page twenty-one, column three; take 
one of these spineless sea worms from which 
man originated into their laboratories; turn 
the X-rays, radium rays, and cosmic rays on 
it in full force; and produce a new man, thus 
proving their theory practicable? If they will 
do this, then it will settle the matter. What 
those rays have done, they can do again. So 
let them get busy and show how man got 
here.”—F. C. C. C., Flint, Texas. 


On Opening Cans 


“7 HAVE been reading 
PoPULAR SCIENCE 
MontTuaty for about three 
years continuously, and 
never saw a letter on ‘Our 
Readers Say’ page which I 
knew to be more correct 
than the oneentitled ‘Here’s 
Another Worry.’ After 
opening a can with the 
ordinary can opener, I have often noticed the 
tiny particles of metal mentioned. I always 
remove them and have found the following 
method the best: 

“After completely removing the top of the 
can, take a teaspoon and scrape the inside of 
the can where it has been cut. This removes 
small particles hanging on the edge which get 
into the contents when pouring it out. Then 
scrape the top of the contents of the can before 
dumping. Yours for the benefit of your read- 
ers.”—B. W. L., New York City. 





Another Prize Winner 


“M* MODEL of the Spirit of St. Louis, 
built from plans in your magazine, won 
first prize for duration R. O. G. in Boston.” — 
B. W., Cambridge, Mass. 


An Airplane Puzzle 


¥ ON E of your writers says that the pressure 

on the underside of an airplane wing 
accounts for only one third the total lift on the 
wing. The curved surface makes a vacuum on 
top, he says, and this vacuum ‘pulls’ up two 
pounds for every one ‘lifted’ by pressure on 
the bottom of the wing. All that writer needs 
to do to see he is wrong is to watch an airplane 
fly upside down. Then the vacuum is on the 
underside, pulling down two pounds for every 
one supported by the wing surface. The lift 
is less than nothing. Why doesn’t the airplane 
drop to the ground?”—R. A. L., New York 
City. 


Anybody Else? Speak Up 


“MANY of your readers are tired of having 
articles continued in a mass of ads. They 
will not take the trouble to tell you why they 
drop it, as I have.”—W. C. S., Brooklyn, 
eA 
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Popular Science in India 


“WE ARE conducting an industrial train- 
ing school for Indian Christian young 
men and boys. There are three departments 
in the school—carpentry, blacksmithing, and 
tailoring—and we expect to open another 
department for the training 
of motor mechanics next 
year. We hope to make the 
school the center of indus- 
trial education for this sec- 
tion of India. Our carpentry 
and blacksmith shops can 
produce very high grade 
articles, so you can under- 
stand why we make good use 
of various articles which 
appear in the Poputar ScrENCE MONTHLY. 

“T hope that when we are on furlough in 
1934 we shall have the opportunity of calling 
at the Institute office and securing some of the 
plans you have been advertising. We certainly 
wish to have the magazine continuing to 
come to us, for it is a source of pleasure as 
= as one of profit.”—E. L. P., Saharanpur, 
ndia. 





Fields for Experiment 


“RELATIVE to E. E. Free’s very inter- 
esting article on cosmic rays as a pos- 
sible clue to evolution, the following may not 
be new thoughts, but if they are, why not 
pass on the suggestions to the experimenters? 

“Has the negative t been studied, such 
as breeding the fruit flies in an environment 
not subject to any known rays . . . presum- 
ably a lead chamber? - 

“Has cancer propagation (they use rats, 
don’t they?) been tried under above -condi- 
tions and compared with results under normal 
conditions? Such experiments should give 
definite results. 

“Has a relationship been suspected between 
radioactivity and vitamins? Seems probable, 
and could be studied effectively by the above 
negative method.”—V. W. M., Quebec, 
Canada. 


So FAR as we know fruit flies have not been 
studied in an environment shielded against 
radium and similar rays. There would be 
serious difficulties, especially in introducing 
necessary food, light, etc., without also admitting 
radiation. These difficulties are not necessarily 
insuperable. 

The matter of testing rat cancers with and 
without general radiation, such as cosmic rays 
or radium rays, has been suggested, notably by 
Prof. Joly. It is said that this is to be done at 
the Cancer Institute in Liverpool. Certainly it 
will be done. somewhere. 

The possible relationship between vitamins 
and radioactivity has also been thought of. We 
understand that experiments are under way 
under the auspices of the Medical Research 
Council in London. So far as we know, no 
tests are being carried out in the United States. 


In a Nutshell 


“Micst I suggest in con- 
nection with your 
Home Workshop Department 
that an index would be ap- 
preciated, as it is a great 
deal of trouble when you 
wish to find something in a 
hurry to go through the 
pages one by one.” —W. J. S., 
Springfield, Mass. 

“T was delighted to read Mr. Fairchild’s 
article ‘You Don’t Have to Be a Pilot’. One 
can learn a lot about aviation by merely read- 
ing an article of this kind. Please publish 
more of this type.”—L. K., Brooklyn, N. Y. 

“Your articles by Martin Bunn are very 
interesting. A person enjoys such writings 
because he might have similar trouble on the 
road and save a few dollars by fixing the 
trouble himself.” —E. G., New Buffalo, Mich. 
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HERE she goes—hurtling her tons of iron 

and steel and humanity through the night— 
roaring her way along the rails—turning the 
minutes into miles. Now on the straightaway— 
now leaning to the bank of the curve—following 
the lead of her forward trucks! Let her RIDE, 
Mr. Engineer, let her RIDE. ‘ 


A real job for bearings that—up ahead on the for- 
ward trucks where wheel flanges grip the rails and 
change the direction of tons of hurtling, swaying 
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Let her Ride, Mr. Engineer, let her Ride! 


steel. But let her RIDE, Mr. Engineer, let her RIDE. 

Those bearings on the forward trucks are 
EADS Bearings — built up to the job and not 
down to the price—They’re “The Highest Priced 
Bearings in the World”. Let her RIDE, Mr. Engi- 
neer, let her RIDE. 4 eid 


If you design, build or buy anything that runs 
on anti-friction bearings, it’s well to remember 
that while you can always buy a bearing at a 
bargain, you’ll never get a bargain out of USING it. 


SKF INDUSTRIES, INCORPORATED, 40 East 34th Street, New York, N. Y. 
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The Highest Priced Bearing in the World 
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The living room, too, is fully protected 

from all extremes of temperature with 

Celotex Lath, designed to eliminate lath 
marks and plaster cracks. 
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The walls of this attractive bedroom are 

plastered over Celotex Lath, so that the 

room keeps comfortably warm in winter 
and delightfully cool in summer. 
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This unusual dining room has walls and 
ceilings that shut out the bitter winter cold 
for they are smoothly plastered over Celotex 
Lath, the cane-fibre plaster base. 


You buy milder winters 


and cooler summers 


when you insulate your home with Celotex 


EOPLE who complain about bitter 

winter weather usually mean that 
their homes are hard to keep warm. 
They are living in old-fashioned, un- 
insulated houses. 

But nowadays it’s easy to line roofs, 
walls and ceilings with Celotex and 
keep every corner of the house warm 
and comfortable. This remarkable cane- 
fibre insulation shuts out all extremes of 
temperature—keeps furnace heat from 
leaking away-—and in years to come 
saves hundreds of dollars in fuel bills. 

And in summer Celotex stops the 
scorching sun's rays ... keeps every 
room cool and pleasant. 

You want the wonderfully increased 
comfort that comes with Celotex—and 
the splendid fuel economy it insures. 


There’s no reason why you should hesi- 
tate to enjoy them. 

For it is not a long, expensive job to 
remodel with cane-fibre insulation. 
Celotex comes in big, strong boards that 
build as well as insulate—add structural 
strength to walls and roofs. And for 
plastered interiors there is Celotex Lath 
—an insulating plaster base designed 
to reinforce plaster against cracking and 
eliminate lath marks. 

When you build or buy a new home, 
insist upon Celotex insulation. But 
don’t wait until then. Make the home 
you are living in now more comfort- 
able, more healthful the year ‘round, 
this easy and inexpensive way. 


—are building pleasant new rooms out 
of wasted attic space — insulating ga- 
rages, protecting basements from cold 
and dampness. 

Call in your architect or builder and 
talk things over with him. He'll gladly 
give you an estimate on the Celotex 
insulation your home should have, to- 
gether with many more facts that are 
sure to interest you. 

The Celotex Company, Chicago, IIli- 
nois. (Member of the Home Modern- 
izing Bureau of the National Building 
Industries, Inc.) In Canada: Alexander 
Murray & Co., Ltd., Montreal. Sales 
distributors throughout the world. Re- 

liable dealers canalways supply 


3 The word 
Thousands of families ae ©CELOTEX Celotex Standard Building 


lining their attics with Celotex 


(Reg. U. 8. Pat. Of.) 
is the trademark of and 


The Celotex 


Board and Celotex Lath. 


CELOTEX 


BRAND 


INSULATING CANE BOARD 


USA 
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The World Must Outlaw Noise 





D OES noise en- 


danger _ civilization? 
Not even noise-haters 
have suggested so 
drastic a query, yet 
they might do so with- 
out exceeding the pos- 
sibilities. Recent psy- 
chological tests have 
shown that one of the 
effects of noise may be 
to over-stimulate the 
body, nerves, and 
mind. City dwellers of 
Europe and America 
are already too numer- 
ous and active, many 
critics believe, for their 
own good. Increasing 
noise may be one cause 
of this. If it is, no good 
is promised, for city 
noises show no sign of 
decreasing. Rather, 
unless. public action 
promptly limits it, 
noise will increase. 

Each new invention of modern engi- 
neering seems noisier than the last. On 
city streets people are already from one 
third to one half deafened by the average 
noise. No less an authority than Thomas 
A. Edison has predicted that sooner or 
later increasingly noisy cities will end 
by deafening all of their citizens per- 
manently. 

In New York, Chicago, London, Ber- 
lin, Paris, Budapest, and dozens of other 
cities officials or commissions are seeking 
means to lessen noise. Three American 
scientific societies have noise committees 
at work. Prominent psychologists are 
trying to discover precisely what harmful 
things noise does to human minds or 
bodies. 

Mankind will not be killed by noise. 
A species that survived the cave tiger, the 





Great Cities, Menaced by Deafening 
Din of Modern Inventions, Move to 


Safeguard Public Nerves and 


By E. E. FREE 


mammoth, and the Great Ice Age is not so 
easily disposed of. But that complicated 
system of balances and codperations 
called civilization is far more fragile than 
humanity, as its collapses in the past have 
proved. Too much average nervousness 
might kill it, as might too much apathy 
or too little ambition. And feverish, over- 
stimulated nervousness might easily be 
one effect of continual noise. 

The present world-wide agitation 
against noise is not the first one. A gen- 
eration ago a New York woman, Mrs. 
Isaac L. Rice, initiated an antinoise 
campaign that resulted in at least three 
definite reforms: the suppression of street 
cries by peddlers, a decrease in whistling 





‘Safety Coun 


by boats in New York 
harbor, and the insti- 
tution of zones of quiet 
around hospitals. The 
first and last of these 
regulations have be- 
come all but universal 
in American cities. 

But gradually have 
comé new noises such 
as riveting, siren-blow- 
ing, fire engines, and 
perhaps worst of all 
modern offenders 
against city quiet, the 
radio loudspeaker. 
Thousands of violent 
letters of protest have 
been received by 
New York City news- 
papers, health officers, 
and noise in 
the last he, to 
against the needless 
nuisance of the radio 
loudspeaker playing og 
the street or audible 
outside the owner’s home. 

Concerned by these newer sources of 
city noise, as well as by the ual 
growth of noise due to street traffic, Dr. 
Henry Goddard Leach, a New York City 
magazine editor, undertook, four years 
ago, a new antinoise agitation, just now 
reaching its fruition in action. At Dr. 
Leach’s request, my laboratory made a 
noise survey of New York City, determin- 
ing the amounts of noise on various streets 
at various hours of the day and something 
concerning its sources. A si survey 
was made a few months later in Chicago. 
In London, street noise observations and 
a survey of noise in the Underground 
Railway were made by Professor A. M. 
Low. Committees on the elimination of 
noise were ~ pom by the National 

and also by various 
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Psychology students of Princeton University testing fatigue 
effects of varying noises produced by an electric oscillator. 
Experiments indicate that loud noises use up energy of the body. 


other social and technical institutions. 
The agitation has gathered momentum. 
Irked by a statement that it was the 
noisiest city of Europe, Budapest, Hun- 
gary, established a ‘‘noise squad” of 
police to arrest every person found pro- 
ducing unnecessary noise. In Berlin, a 
campaign was waged last 
summer against noisy motor- 


tation against unnecessarily 
noisy automobile horns. In 
London, an antinoise code 
has been formulated for en- 
forcement against trucks or 
automobiles with loose and 
noisy parts, excessive engine 
noise, unnecessary horn blow- 
ing, and so on. 

Only a few weeks ago, Dr. 
Shirley W. Wynne, Health 
Commissioner of New York 
City, took the most definite 
step yet attempted anywhere 
for the general restriction of 
noise in a major city area. On 
the ground that excessive noise menaced 
the city’s health, Dr. Wynne appointed 
seven citizens to serve without pay on a 
Noise Commission, in the effort to devise 
practicable ways of making New York 
City, if not a noiseless town, at least one 
less continually nerve-racking than it is 
today. The plan at once received the 
active coéperation of executives of many 
of the city’s influential business and civic 
organizations. 

One of the first moves in the Com- 
mission’s program was a thorough analy- 
sis of the noises that plague various areas 
of the city. Two methods are being em- 
ployed. First, a truck equipped with 
noise-testing apparatus measuring the 
relative intensity of sounds in different 
districts is daily making its way through 
the city streets collecting first-hand evi- 
dence. Secondly, a questionnaire has 
been published for all citizens to fill out, 
indicating thereon the specific noises 
which vex their neighborhoods at specific 
hours. From every civilized city in the 
world the eves of experts and of long- 
suffering noise haters will be on Dr. 
Wynne’s Commission to see what prac- 
tical remedies can be applied without too 
grave objection from citizens whose 
businesses are interfered with. 

This matter of interference with busi- 
ness is the worm in the noise engineer’s 
apple. Any competent expert could make 
almost any city practically noiseless in a 
week. The difficulty is that his proced- 
ures, like stopping noisy traffic or pre- 


cycles. Paris has begun agi- 6¢ TF CIVILIZED pedestrians shouted in- 
| sults at each other in the same mental 

attitude in which the average automo- 
bile driver toots his horn,” says Dr. Free, 
“the daily American average of black eyes 
and punched noses would show a startling 
A leading authority on sound, 
he tells here how needless clamor affects 
human vitality, and suggests possible ways 
in which much of the din may be quieted. 








increase.” 
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venting building, would 
throw the majority of citi- 
zens out of jobs and half 
starve the rest. To de- 
crease the average noise of 
New York City by three 
fourths would increase the 
average cost of living in the 
city by at least twenty per- 
cent. Few people would 
consider that worth while. 
The practical problem 
which confronts organiza- 
tions like Dr. Wynne’s 
Commission is to select the 
noises of modern civiliza- 
tion which can be elimi- 
nated with minimum cost 
and with maximum benefit 
to the majority of the people. 

The first problem is to define a noise. 
To the physicist, noise is any mixed, com- 
plicated sound. A golden twenty-dollar 
piece held by its center and struck along 
its edge sharply will give a clear, bell- 
like ring. Physically, that is not noise, 


but a musical tone. If twenty such gold 
pieces are put in a box and shaken, the 
result is a mixed sound composed of all 
twenty diverse rings plus other sounds 
from the box. That is a noise. One wine 
glass, if struck, gives a musical note. 
Dropping a tray of them produces a 
crash. Regular, single tones are music. 
Irregular or complicated ones are noise. 

The layman’s definition of noise is 
broader. It may be defined as ‘‘sound 
out of place.” A near-by radio or a brass 
band in the street may be musical 
enough. Nevertheless, to a person trying 
to sleep or to concentrate 
his mind these may seem 
among the worst kinds of 
noise. The selection ,of 
noises to be eliminated will 
take more account, of 
course, of this common defi- 
nition of noise than of the 
physical one. 

Many technical facts 
which must underlie such 
efforts are available. The 
noise survey of New York 
City indicated that nearly 
all of the noise is due to 
traffic. (About forty per- 
cent of the average noise on 
a typical, noisy New York 
street corner was traced to 
automobile trucks. A fur- 
ther twenty-five percent 
originates from the ele- 
vated railway.) Surface 


British experts, with elaborate sound detecting instruments, 
record various underground noises in a London subway station. 
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electric cars account for about twenty 


percent, making a total of about eighty. 


five percent of all New York’s noise 
traceable to these three noise makers 
alone. Only fifteen percent of average 
din is left to be supplied by other noise 
makers, some of which may be, however, 
very annoying to near-by individuals, if 
not numerically important in the totals, 
Among these are automobile horns, fire 
engines, street cries and whistles, riveting 
and excavating machinery, railway en- 
gines, tugboats, the clangor of loud- 
speakers, and all the rest. 

In other cities these percentages prob- 
ably are somewhat different. Absence of 
elevated railways and the use of busses 
instead of surface electric cars reduce 
city noise substantially below New York 
or Chicago levels, increasing correspond- 
ingly the percentages due to trucks and 
other automobiles. Perhaps a fair gen- 
eral average for the congested portions of 
typical American cities would be to 
charge about three fifths of the noise to 
automobile trucks, about one fifth to 
street cars, and the remaining 
fifth to excavation, automo- 
bile horns and other miscel- 
laneous sources. 

Obviously, few of these 
major noise makers can be 
abolished altogether. Is it 
possible to make any of them 
less noisy? New York City 
tests show that it is. Most 
automobile trucks, for ex- 
ample, range from five to 
twenty times noisier than 
pleasure cars. Yet some 
trucks are scarcely noisier 
than pleasure cars. The 
chief cause of the difference is 
carelessness, either of the 
truck manufacturer who did 
not trouble to make his mechanism rela- 
tively noiseless, or, more often, of the 
truck owner or driver who does not take 
care to have his vehicle properly serviced 
at frequent intervals. 

Five years’ study of city noise problems 
has convinced me that one simple regu- 
lation denying the city streets to any 
vehicle, horse-drawn or automotive, hav- 
ing any loose or rattling part would de- 
crease city noise, except perhaps on street 
car streets, by at least fifty percent. 
Combined with a few equally reasonable 
reguiations about public loudspeakers, 
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useless tooting of automobile horns, 
mufflers on excavating machinery and the 
like, this would reduce the noise of most 
cities to quite tolerable levels with scarce- 
ly any cost or business interference. The 
servicing of trucks, automotive experts 
report, probably would more than pay 
for itself in lower upkeep and longer life. 


HERE would remain the problem of 

machine noise; one so important to 
the industries and professions concerned 
that it is now being studied on behalf of 
the American Society of Mechanical 
Engineers by a committee headed by Dr. 
William Braid White of Chicago. Some 
of the most annoying household noises 
are of this machine type; those from 
elevator motors, for example, or from 
pumps or refrigerating machines in one’s 
own house or a neighbor’s. To eliminate 
these is a big job for the noise engineer; to 
measure them adequately is scarcely less 
difficult. 

Suppose, for example, that a manufac- 
turer installs some kind of machine under 
the promise that it will be noiseless. 
Afterward the purchaser claims that it is 
not noiseless. Who is to decide? How is 
the disputed ‘‘noiselessness”’ to be meas- 
ured? It is obvious that complete silence 
cannot have been meant, for no running 
machinery is that, not even a watch. In 
offices there is the similar problem of the 
so-called noiseless typewriters, machines 
which even the makers do not pretend to 
be absolutely silent but merely less noisy 
than other types. In homes, the vacuum 
cleaner or the oil-burning furnace is an 
example of machine noise about the 
annoying qualities of which people differ 
vastly, and which is still difficult to 
measure accurately. 

The trouble is what might be cailed a 
variation in the noisiness of noise. The 
human ear is not equally sensitive to all 
kinds of sounds. Low-pitched ones, such 
as the lowest tones of the piano, must be 
relatively strong to be heard and recog- 
nized. Nor does the average ear hear very 
high-pitched tones well. There is a point 
of high pitch, in fact, at which the ear 
ceases altogether to hear the sound. In- 
termediate tones, about at the middle of 
the upper third of the piano keyboard, 
are heard best of all. If a deep bass, a high 
treble, and an intermediate tone are 
equally loud when measured in physical 
units, the intermediate tone will seem 
much louder than the others. 





Perhaps the worst of all offenders against city quiet is the radio 
loudspeaker playing on the street. It could be easily suppressed, 
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These facts must be taken into account 
in measuring noise. An American en- 
gineer recently ‘‘took the noise out” of a 
well-known make of automobile engine 
simply by lowering the average pitch of 
the tones which the machine was singing. 
Measured in physical units, the total 
amount of sound emitted remained much 
as before, but it was composed of lower- 
pitched tones to which the ear is less 
sensitive. 

That is an example of a noise relatively 
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The cowbells of the junk 
wagon have no place in the 
modern city, while the 
noises let loose by mid- 
night handlers of ash cans 
are prohibited by nuis- 
ance ordinances already. 


little noisy. A re- 
verse example would 
be a noise pitched at 
the point where the 
ear is most sensitive. 
For the same actual 
strength of the sound, 
such a noise as this , 
will seem to be more noisy than others. 
The recently-organized Acoustical So- 
ciety of America, the United States 
Bureau of Standards, and several private 
agencies have taken up the problem of 
measuring the kinds and amounts of noise 
that get through the walls and floors of 
houses or that reverberate inside noisy 
rooms. Enough is known already about 
these problems to permit anyone willing 
to pay the price to build, in the noisiest 
spot of the noisiest American city, a room 
or house so noise-proof 
that its interior is as quiet 
as a primeval wilder- 
ness. Materials which 
have been devised for 
treatment of walls and 
ceilings to reduce the 
noise in offices full of 
typewriters are also effi- 
cient and successful. R. 
F. Norris, of the Burgess 
Laboratories of Madison, 
Wis., has even developed 
sound-absorbing meth- 
ods for air shafts and 
window ventilators, so 
that fresh air may be ad- 
mitted continually with- 
out letting in more than 
a dim ghost of the out- 
_ side noise. 
The great questions 


tails” may pro- (Continued on page 129) 
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which scientists still must answer about 
noise are psychological ones. Which 
noises, if any, are really harmful to the 
human system? To what extent can one 
get used to noise? Which noises are 
stimulating and under what circum- 
stances? Is this stimulation good or bad? 
And so on. More than ten years ago, at 
Columbia University, Professor John J. 
B. Morgan made preliminary studies of 
noise effects on the human body. He con- 
cluded that continual loud noises appar- 
ently force the body to use more energy, 
consume slightly more food, and breathe 
more oxygen. The whole energy-using 
and energy-producing mechanism of the 
human system seems to work, under noisy 
conditions, at a slightly faster rate. 


ROFESSOR MORGAN, now at 

Northwestern University, is continu- 
ing these experiments with the support 
of the noise committee of the National 
Safety Council. At Columbia University, 
Professor A. T. Poffenberger is carrying 
out other experiments to test this same 
matter of the relative use of body energy 
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in noise and in quiet. In similar tests at 
Colgate University, Professor Donald A. 
Laird found that work under noisy condi- 
tions made his experimental subjects 
more tired than when they worked in 
quiet. 

At Ohio Wesleyan University, Pro- 
fessor F. C. Dockeray, however, has un- 
covered evidence of stimulation by noise; 
of what have been nicknamed ‘‘noise 
cocktails.” Testing the speed and ac- 
curacy of students doing mental work in 
noisy and quiet surroundings, Professor 
Dockeray finds that noise, if not too loud 
or too long-continued, has a small average 
advantage over quiet. Apparently, the 
noise keeps the student more alert or 
spurs the brain to a little faster activity. 
This conclusion agrees well enough with 
the idea of Professor Morgan that noise 
increases the use of bodily energy, and 
with that of Professor Laird that it in- 
creases fatigue. 


VERYTHING fits with the idea that 
noise may act as a nervous, bodily, 

and mental stimulant. To a person who 
is naturally sluggish and unambitious, a 
noisy city may be a great benefit, like a 
heart stimulant to a man whose bodily 
machinery works too slowly. To a person 
already alert and nervous, on the other 
hand, Professor Dockeray’s “noise cock- 
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What Science Achieved in 1929 


Authorities in Seventeen Fields of Research Take 
Stock of the Year’s Outstanding Advances 


in Discovery and Invention 


COMMUNICATION 





FRANK. B. JEWETT, Ph. D. 
President, Bell Telephone Laboratories 


MPROVE- 
MENTS in ap- 
paratus, circuits, 
and methods con- 
tinue to extend the 
limits of coramuni- 
cation and to im- 
prove its speed, 
quality, and depend- 
ability. Illustrative 
of this is the pro- 
posed transatlantic 
telephone cable, the main link of which 
will probably extend 1,800 nautical miles 
from Newfoundland to Ireland. This 
roject has been made possible by many 
inventions and developments, chief of 
which are a new alloy, perminvar, used to 
“load” the copper conductor in the cable, 
and a new insulating material known as 
“paragutta.” 

Increase from 1,200 to 1,800 in the 
maximum number of pairs of telephone 
wires which’can be placed in a standard- 
sized cable sheath, improved switchboard 
and private branch exchange equipment, 
improved textile insulation for wire and 
apparatus, experimental telephone type- 
writer exchangeservice, improved methods 
of intercity telephone cable construction, 
and accomplishment of television in col- 
ors are other developments. 


CHEMISTRY 











HUGH 38. TAYLOR, D.Sc. 


Professor of Chemistry, 
Princeton University 


NTENSIVE de- 
velopment in 
this country, on a 
large industrial 
scale, of the hydro- 
genation of crude 
oils to give larger 
yields of gasoline is 
the achievement of 
test significance 

in chemical technol- 








ogy for the future general welfare. It has 
as its objective the production of two or 
three units of motor fuel where only one 
was before available. It again postpones 
the dread day of shortage in transporta- 
tion facilities. 

In theoretical chemistry the most im- 
portant advances of 1929 have come from 
the borderland between physics and 
chemistry. Bonhoeffer and Harteck in 
Berlin have demonstrated that molecular 
hydrogen consists of two distinct modifi- 
cations present in normal hydrogen in a 
1:3 ratio but convertible to the one form, 
parahydrogen, at the temperature of 
liquid hydrogen. This discovery increases 
the confidence to be placed in the theories 
from which the experiment sprang and 
suggests-a more intimate picture of 
atomic structure. The discovery by 
Giauque, Johnson, Birge, and King in 
Berkeley of two hitherto unsuspected 
isotopic forms of the elements oxygen and 
carbon, by an analysis of their spectra, 
constitutes another notable advance. 


PHYSICS 
‘ 


PAUL R. HEYL, Pa.D. 
Physicist, U. S. Bureau of Standards 


HE theoretical 

development 
which has attracted 
the greatest atten- 
tion is undoubtedly 
Einstein’s latest 
contribution to the 
theory of relativity. 
In this paper Ein- 
stein found a way of 
linking gravitation 
with electricity and 
magnetism, a thing which had been often 
and unsuccessfully attempted. Einstein 
succeeded because he did not attempt a 
direct cross linkage, but traced both 
classes of phenomena back to a common 
ancestor. 

In atomic physics there have been dis- 
covered two new modifications or isotopes 
of oxygen and one of carbon. These 
discoveries are claimed by physics, as they 
were made by physical methods. 

Dr. Abbot of the Smithsonian Institu- 
tion has constructed an exceptionally deli- 
cate radiometer with vanes made from the 
wings of a fly. 

At the other extreme in flying mecha- 
nisms, we may mention the first long 
distance flight of an airplane driven by a 





Diesel engine burning fuel oil. With 
gasoline at twenty-five cents a gallon this 
achievement may seem at present of ac- 
ademic interest only, but gasoline will 
not always be plentiful. Perhaps only 
a decade hence many such ships will be 
in the air. 


ENGINEERING 














COLLINS P. BLISS, M.A. 


Professor of Mechanical Engine ring, 
New York University 


RMAL open- 
ing of the eight- 
mile Cascade Tun- 
nel, the longest rail- 
road tunnel in the 
United States, ush- 
ered in the engineer- 
ing year of 1929. 

Outstanding 
engineering pro- 
jects of the year 
include the great 
International Bridge at Detroit, longest 
suspension bridge in the world; the Hud- 
son River Bridge at New York City; the 
Pacoima Dam in southern California, 385 
feet high, and the even higher Diablo and 
Owyhee dams in Washington and Oregon, 
respectively. Preparations are going for- 
ward for the monster of them all, Boulder 
Dam in Colorado, a power and flood con- 
trol project at last assured. 

Completion of the great waterway lock 
system on the Ohio River from Pittsburgh 
to Cairo adds another link to America’s 
inland waterway system. Mississippi 
flood control, called the world’s largest 
dirt-moving job, is well under way. 

The Woolworth Building’s long-stand- 
ing supremacy among skyscrapers passes 
at last with the erection of two even 
higher buildings in New York City, 
expected to be nearly or entirely com- 
pleted this year. Another skyscraper 
planned for Chicago is to dwarf even the 
Eiffel Tower in Paris. Two-hundred- 
story buildings are foreseen, 

Progress in electrical engineering is 
typified by such huge electrical machines 
as the two monster 160,000-kilowatt 
generators installed early this year at the 
Hell Gate power station in New York. 

An innovation in the field of mechanical 
engineering are the new steelless alloys of 
extraordinary hardness for machine tools. 
Novel forms of power, jet and rocket pro- 
pulsion, have been tried out in experi- 
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ments, notably in Germany, for automo- 
biles and airplanes. Here and abroad 
electric power continues to furnish the 
driving force in factory machinery. The 
ubiquitous Diesel engine is finding such 
new uses as supplying power in ‘office 
buildings and in railroad locomotives. 


AERONAUTICS 


cea 


ALEXANDER KLEMIN, Sc.M. 


sie any of Aeronautics, 
ew York University 





NE of the 

most striking 
developments of 
the year in aero- 
nautics has been 
the use of ethylene 
glycol in the cool- 
ing of aircraft en- 
gines. Since water 
boils at 212 degrees 
F., operating tem- 
peratures must be 
kept down to 180 degrees. With ethylene 
glycol an operating temperature of 300 
degrees is possible. Therefore the radia- 
tor becomes much more effective and it 
is possible to cut its size to one third. 
This development will vastly improve 
the performance of large airplanes, to 
which liquid-cooled engines are especially 
applicable. 

Airship engineers have much to con- 
gratulate themselves on in the round-the- 
world flight of the Graf Zeppelin in some- 
thing over twenty-four days. It is sig- 
nificant that nationally known banking 
interests are discussing with airship and 
steamship companies the formation of 
transoceanic airship lines. 

At the time of writing, tests of the 
Guggenheim Safe Aircraft Competition 
are proceeding. This competition has 
focused interest on aerodynamic safety, 
particularly with regard to slow landing 
and quick getaway. 

While for the time being the aviation 
industry is a little burdened by overpro- 
duction, the future of commercial avia- 
tion remains as sound as ever. 


RADIO 

















JOHN V. L. HOGAN 
Radio Engineer and Inventor 


HE growth of 

radio during 
1929 has been not 
only in the improve- 
ment of technical 
processes and appa- 
ratus, but also in 
the organization 
and extension of its 
services and in the 
adaptation of radio 
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principles to work in various other fields. 

Public contact with radio is mainly 
through broadcast reception. Here the 
wide adoption of the A. C. type of 
screen-grid tube has provided receivers of 
greater selective ability and of excep- 
tional sensitiveness; and it seems prob- 
able that newer developments will reduce 
the number of tubes required in order to 
obtain the most desirable results. There 
is also a definite trend toward the use of 
automatic and distant-operated station 
selecting devices, which further simplify 
the manipulation of home receiving sets. 

Efficient transoceanic telephone serv- 
ice has been shown to be adequate for 
the relaying of international programs, 
and international radio telegraph serv‘ce 
has been expanded. On the American 
continent there is growing a network of 
point-to-point telegraphic service by 
radio. Even television has now been 
shown to be capable of simpler and more 
dependable practical applications than 
many had thought feasible. 


GEOGRAPHY 








WILLIAM BOWIE 


Chief, Division of Geodesy, 
U.S. t and Geodetic Survey 


XPLORA- 

TIONS have 
been in progress or 
initiated during the 
year along a num- 
ber of different lines. 
Commander Rich- 
ard Evelyn Byrd 
has been in the Ant- 
arctic, exploring the 
edges of the ice 
fields and, by air- 
plane, the interior of Antarctica. Plans 
are under way for an exploration in the 
Arctic by the Graf Zeppelin, and it is 
expected that this expedition will be 
undertaken in 1930. 

There has been greater activity in 
oceanography, an important branch of 
geography, than ever before. The Na- 
tional Academy of Science of the United 
States plans a report setting forth what 
has been accomplished and what are the 
outstanding problems to be solved. The 
Secretary of the Navy plans to have 
naval vessels of the United States, travel- 
ing between ports, determine the depth 
along the routé by the sonic sounding 
method. Various oceanographic expedi- 
tions include the voyage of the nonmag- 
netic ship Carnegie, of the Carnegie 
Institution of Washington, and the 
gravity measurements by Dr. Vening 
Meinesz on the Dutch ‘submarine in the 
East Indies. 

President Hoovet has announced his 
decision to initiate a program to complete 
the topographic mapping of the United 
States within a period of eighteen years. 

There has been greater use of the air- 
plane during the year in making pre- 
liminary surveys and maps over many 
inaccessible areas such as _ northern 
Canada, portions of Alaska, South 
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America, and Africa. The airplane was 
used by Colonel Lindbergh in coéperation 
with the officials of the Carnegie Institu- 
tion of Washington in searching for ruins 
of Mayan settlements in Yucatan and 
certain portions of Central America. 


AUTOMOBILES 





ALFRED REEVES 


General Manager, 
National Automobile Chamber of Commerce 


HILE the 

motor pro- 
duction for the year 
just concluded wes 
climbing well above | 
the five-million ° 
mark, and sales 
abroad were in the 
neighborhood of one 
million vehicles, 
scientific advances 
were underwriting stability for the motor 
industry. 

In short, we cannot divorce the study 
of this industry from its engineering 
aspects. There has never been in motor 
history a car at the Ford price which 
would travel at the Ford’s speed and 
deliver the same pick-up. In the Ford 
and Whippet Four the public found 
engineering jobs of a quality never before 
available for the value. Similarly, Chev- 
rolet for the first time offered a six- 
cylinder machine in its price class and 
equipped it with a body of unusual 
quality. There has been similar progress 
in all price ranges. The advent of the 
front-wheel-drive car, four-speed gear 
shifts, and various other items all serve 
to give the current cars a style aspect 
which is stimulating to public interest. 


MEDICINE 
AND SURGERY 

















MORRIS FISHBEIN, M.D. 


Editor, Journal American 
- Medical Association 


HE following sub- 

jects have been of 
exceeding interest 
during the year just 
completed. 

The concentrated 
extract of vitamin D 
made by irradiating 
ergosterol and now 

— prescribed and sold as 
viosterol is of the greatest importance as 

a preventive and cure of rickets, and for 
all other vitamin D effects in the body. 
Ultra-violet rays continue to be of inte- 
rest, particularly a new quartz mercury 
vapor bulb developed by the General 
Electric Com- (Continued on page 138) 
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Courtesy Fairchild Aerial Surveys 


Desolate grandeur that once was a great Mayan city on the Yucatan Peninsula, as 
viewed from the air by Colonel Lindbergh. He found ruins of three such cities. 


A Strange Mystery of Prehistoric 
Americans Who Erected Cities and 


Deserted Them—No One Knows Why 


By MICHEL MOK 


OARING over the tropical jungles 
of Central America a few weeks ago, 
the man who has become the living 
symbol of one of the latest phases 

in human progress looked down upon the 
crumbling remnants of the oldest Ameri- 
can civilization. 

In twenty-five hours of flying through 
thesultry air above Honduras, Guatemala, 
and Yucatan, Colonel Lindbergh, accom- 
panied by Mrs. Lindbergh and scientists 
of the Carnegie Institution, of Washing- 
ton, D. C., discovered ruined cities of the 
ancient Mayan Empire which could not 
have been reached by a ground expedition 
in less than five years. 

Once more Lindbergh played 
a trail-blazer’s part. In 1927, 
the famous aviator, by his 
superb flight over the Atlantic, 
linked two continents. On his 
recent brief but highly fruitful 
survey, made at the close of a 
journey with which he opened 
the West Indies-South America 
air-mail route, he established 
the initial aerial link between 
the present and the past. 

For this was the first major 
archeological exploration ever 
undertaken from the air. The 
new method, in the opinion of 
Dr. Alfred V. Kidder, director 
of the archeological depart- 
ment of the Carnegie Institu- 
tion, who served as chief 
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New Clues to the Mayan Riddle 
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Colonel and Mrs. Lindbergh, with Dr. Kidder of the Carnegie 
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Institution, exploring Mayan ruins at Tulum, Mexico 


observer on the trip, proved so successful 
that many similar expeditions are certain 
to follow. 

From the cabin of his big amphibian, 
Colonel Lindbergh and his passengers saw 
and photographed slender columns of 
gleaming white rising from the dense 
jungle growth—ghostly reminders of an 
almost forgotten grandeur. They saw the 
decaying walls of once majestic temples, 
the remains of imposing pyramids, and in 
one case a group of twenty-five lofty 
buildings arranged about a central 
square. In all, they found the ruins of 
what centuries ago were four thriving, 








A carving of a.p. 503 depicting an astronomical congress of Mayan 
priests and scientists. On a similar stone was the oldest American date. 


populous and beautiful cities. And of 
these, it is believed, three were never 
before seen by white men. 


BOUT a week prior to the start of the 
Lindbergh tour, Dr. José Reygadas, 
director of archeology for the Mexican 
government, announced the discovery of 
a great carved stone terrace amid the 
ruins of Chichen Itza, the holy city of the 
Mayas, in Yucatan. The terrace is faced 
with stone death’s-heads indicating that 
it may be the long-sought tomb of some 
of the Mayan kings who, perhaps, were 
buried surrounded by a wealth of regalia 
‘ and treasure, much in the man- 
ner of the ancient Egyptian 
pharaohs. 

Further investigation of 
the Lindbergh discoveries 
and of the interior of the sup- 
posed royal sepulcher will, 
archeologists hope, shed new 
light upon the mystery of the 
Mayas, the highly civilized race 
which ruled Central America 
for centuries before enterpris- 
ing Europeans, in quest of gold 
and power, discovered the 
“New” World. 

Much of their history and 
evidence of their amazing cul- 
ture have come to light in 
recent years, principally 
through the efforts of Dr. 
Herbert J. Spinden, curator of 
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ethnology of the Brooklyn Museum, and 
formerly connected with the Peabody 
Museum, Harvard University; Dr. Syl- 
vanus G. Morley and other scientists of 
the Carnegie Institution; Thomas W. F. 
Gann, the British archeologist, and Greg- 
ory Mason, the American journalist-ex- 
plorer. But the investigators are well 
aware that their present knowledge forms 
but a fraction of what remains unknown. 

With records cut in imperishable stone, 
the Mayas suddenly make their first 
appearance upon the historical scene on 
August 6,613 8.c. On that remote day— 
the oldest date in American history —they 
put into operation a workable and 


AN important announce- 
ment, of unusual in- 
terest to every scientist 
and inventor in the United 
States, will appear in an 
early issue. Watch for it. 


astonishingly accurate calendar system 
which has been the marvel of the scientific 
world since it was deciphered. 

Why on August 6, 613 3B.c.? Where 
were the Mayas on August 5? Had they 
lived, tilled the soil, developed their 
wonderful astronomy and _ admirable 
architecture, pursued their other arts and 
sciences on this continent before they 
carved that first inscription? If so, for 
how long? If not, whence did they come? 

Nobody knows. Step by step, along 
trails of tangible remains, science has been 
able to trace the evolution of the Egyp- 


tians and other ancient peoples back to . 


their earliest and crudest beginnings. But 
not so in the case of the Mayas. So far as 
any concrete evidence is concerned, they 
might as well have dropped down from 
Mars or some other planet on the morning 
of that sixth day of August 2,542 years 
ago. 

oa the close of the first century of 


A “wheel” calendar of the early Aztecs, who 
learned to count time from the ancient Mayas. 


The Mayas inscribed dates and astronomical events 
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the Christian era, when 
the decline of Rome had 
begun, the first Mayan 
Empire began a cultural 
development that was to 
culminate in a period of 
brilliant achievement from 
about a.v. 300 to 600 
But then, at the height of 
its power and glory, the 
empire suddenly col- 
lapsed. Within approxi- 
mately fifty years, the 
magnificent cities with 
their monumental temples, 
sculptured and jeweled 
palaces, astronomical ob- 
servatories and, probably, 
thousands of dwellings 
grouped about the edifices 
of. worship and public 
business, were aban- 
doned. Soon they were covered by the 
tropical forest as completely as though 
the earth itself had opened up and 
swallowed them. 

What happened? What catastrophe 
befell this race, so sturdy in body, so keen 
in mind? Did it fall victim to a suicidal 


A striking s 


civil war? Did its food supply suddenly . 


give out? Or was it decimated by some 
devastating epidemic? Experts say yellow 
fever probably had much to do with the 
dramatic decline. But nobody really knows. 

After three lean centuries, during which 
the Mayas surviving the collapse settled 
in western Yucatan, there came a period 
of renaissance—the Second Empire. But, 
though they succeeded once more in 
achieving a measure of prosperity and of 
artistic and scientific accomplishment, 






















on lofty monuments, one of which is shown here. 


pecimen of an altar stone from an ancient Mayan 
temple, showing method of inscribing hieroglyphs and dates. 
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the glory and splendor of the first great 
period were never quite recaptured. And 
when the Spaniards came in 1519, the old 
grandeur was a mere memory. 

So much, in brief, for the mysterious 
rise and fall of the Mayas. Should the 
Lindbergh finds and the presumed ‘‘tomb 
of the kings” at Chichen Itza yield the 
answer to the riddle of their origin, an- 
other problem might also be solved—the 
question of how they came by their re- 
markable cultural attainments. 


HE Mayas were the Greeks of the 

West. As architects, they were the 
inventors of the skyscraper, for their 
temples and other structures, though 
usually consisting of not more than two 
or three and, in rare cases, five stories, 
rose to a height of 200 feet—the equiva- 
lent of eighteen-story modern buildings. 
Moreover, they were the originators of 
the “‘step-back” or ‘‘set-back’’ principle 
now so conspicuous in the design of New 
York business towers. 

Although their architecture did not 
equal that of the Egyptians, the Greeks, 
or the Romans, yet their edifices have 
largely resisted the ravage of 1,500 years 
or more in a destructive climate. In 
painting and sculpture they are consid- 
ered the superiors of the Egyptians— 
their weirdly beautiful feathered-serpent 
column, for example, is unique in the 
world of art. Their elevated stone roads 
have proved better time-defiers than 
those of the Romans. And while their 
extraordinary system of hieroglyphic 
writing—a sort of pictorial shorthand con- 
sisting of abbreviated pictures of the 
objects to be described—was in- 
volved and cumbersome in com- 
parison with the' Roman and Greek 
alphabets, at least it was as service- 
able as that of the Egyptians. 

At the zenith of its power, the 
Mayan Empire was a thriving na- 
tion of some 14,000,000 prosperous 
and comparatively enlightened peo- 
ple of whom, by the way, just a few 
thousand poor and ignorant Indians 
are the present descendants. It took 
much beside lovely buildings, skillful 
carvings, and pretty pictures to 
maintain that great body of men, 
women, and children, almost half 
again as numerous as the population 
of New York State today. They 
were thorough-going farmers, effi- 
cient busi- (Continued on page 126) 
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Photograph 
Secrets of 


Living Cells 


By 
HuGo SCHWARTZCHILD 


HOTOGRAPHS of the complicated 
architecture and machinery inside 
a living cancer cell or other similar 
unit of life have been made by the 
remarkable ultra-violet ray microscope, 
most powerful magnifying instrument in 
the world. This achievement is the work 
of Francis F. Lucas, internationally- 
known metallurgist of the Bell Telephone 
Laboratories, New York City. 

His apparatus is said to magnify an 
object more than 6,000 diameters; and 
the ultra-violet light, used in place of 
visible rays, gives a sharper image and 
clearer detail for microphotography. The 
instrument has a resolving power of 1- 
150,000th of an inch; that is, it will sepa- 
rate two lines that are only that distance 
apart. -It has been used in studying vari- 
ous alloys and in examining the photo- 
graphic emulsions on sound picture films 
as well as in the important work of cancer 
research. 

Biologists have long been sure that the 
inside of a living cell does not consist 
merely of the featureless, living jelly 
called protoplasm, but that many other 
structures are present. What they have 
been anxious to know is the nature of 
these mechanical structures, how they 
work and what are the duties of each. 

To some extent these structures can be 
seen in ordinary microscopes, especially 
if the living cells are killed, dyed with 
suitable chemicals, and then cut into ex- 
tremely thin slices by an exceedingly 
sharp razor. But such methods have the 
fundamental disadvantage that they kill 
the object which is being studied. Biolo- 
gists have always realized that perhaps 
the things seen under these circum- 
stances have been created by the 
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Francis F. Lucas with his ultra-violet microscope, special lamp, and camera. Invisible ultra-violet 
rays throw a magnified image of a living cell on a photographic plate in front of where he sits. 


ordinary photograph. The fact that the 
ultra-violet rays by which the new micro- 
scope works are so much shorter in wave 
length than ordinary light rays makes it 
possible, too, to photograph tiny ob- 
jects inside the cell much smaller than 
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Cancer cell photos, showing internal structure. 
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those which visible light rays would 
detect. 

This use of these invisible ultra-violet 
rays makes it necessary, however, to use 
photographs altogether instead of using 
the eye. Lucas cannot even see to focus 
the lenses of his instrument on the de- 
sired level. That operation must be ac- 
complished mechanically, by setting 
screws and levers at the proper points. 
The lenses must be cut from crystals such 
as quartz or fluorite, not made of glass, for 
glass is opaque to the ultra-violet rays 
which must be used. Ordinary lamps will 
not operate the microscope, for it is too 
weak in the ultra-violet radiation. In- 
stead, a special form of electric arc lamp 
must be used. 


ERHAPS the most promising applica- 
tion of the new method is the study of 
cancer cells. One theory of why these 
cells go wild in the body and keep on 
growing indefinitely until they form a 
tumor or even until they press against 
other cells and cause death, is that some- 
thing has gone wrong with the internal 
cell machinery that controls growth, 
probably closely related to the machinery 
that controls heredity. If this machinery 
can be seen in action, which Lucas’ 
method now is expected to make possible, 
perhaps new clues to the cause of cancer 
can be discovered. 

Already good photographs of liv- 





cell’s death and embalming, not by 
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the life of the cell before it died. 
With the new method of the 
ultra-violet ray microscope cells 
can be examined, photographed, 
kept a while, and photographed 
again without any fatal damage to 
the cell’s life. It is possible to make 











ing cancer cells have been made, 
disclosing, slice by slice through the 
cell, visible differences in the living 
machinery. These are now being 
studied by cancer experts. Photo- 
graphs have been made, also, of 
the cells of living brain tissue, also 





known to contain complicated in- 





slice photographs, the separate 
slices being less than one hundred 
thousandth of an inch apart, with- 
out cutting open the cell at all. 
The rays that operate the micro- 
scope are merely focused on the de- 
sired level inside the cell and the 
picture is snapped. The rest of the 














ternal machinery probably im- 
portant in the proper action of 
nerves and of the brain. In col- 
laboration with Dr. Mary B. Stark, 
expert on embryology and histology 
at the Flower Hospital in New York 
City, Lucas has made these same 
slice photographs of living sperm 
cells of a grasshopper dividing to 








ceil, both above and below that 
level, disappears altogether, like 
the out-of-focus background of an 


How focusing the microscope “‘slices’’ a living cell in pro- 
gressive sections (1 to 6) without cutting open the cell. 


form new sperm cells, the act be- 
lieved to be at the basis of heredity. 
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Panama Dam to Aid Canal Traffic 
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RAFFIC jams at the Panama Canal 
would be averted by a $12,000,000 
dam proposed by Governor Harry 
Burgess, of the Canal Zone. The pro- 
posal has just been approved by Sec- 
retary of War James W. Good, and Con- 
gress will be asked shortly for $2,000,000 
to begin construction. 
The artist presents here his conception 
of the plan and also shows the physical 
nature of the isthmus that makes it nec- 
essary. Water from artificial lakes surges 
into locks at Miraflores and Gatun to lift 
vessels over the hump of the isthmus from 
one ocean to the other. But, four months 
out of twelve, water shortage impedes the 
rapidly growing traffic through the canal. 
Additional locks at each end of the canal 
have been suggested to double its capac- 
ity. But more water will be needed. 
Governor Burgess proposes a 170-foot- 
high dam at Alhajuela, which, by im- 
pounding waters cf the Chagres River 
during the rainy season, would supply 
storage water for all-year operation. The 
dam would form a reservoir of twenty-two 
square miles, storing 22,000,000,000 cubic WD APPEAR | 
feet of water and flooding scores of native enccREAS A % iio ‘iy, 9 Relief map of the Panama Canal region, and plans 
villages. A {hydroelectric plant would ee pacha agin ings ae Vemma acted: 
be another feature of the project. LS for Porutar Science Montuy by B. G. Seielstad. 




















With a small amateur movie camera incidents of vacation or travel 
can be recorded permanently, later to be revitalized on the screen. 


HE other day, a home movie 
enthusiast in California began 
making a unique ‘“Jack-and-the- 
beanstalk” diary of his little 
daughter. Once a month, he will 
“shoot” a small strip of film of her stand- 
ing in the same place. He plans to con- 
tinue this until she is grown. When the 
films are then patched together and run 
through the projection machine, they will 
show a baby springing up to womanhood 
with the speed of the beanstalk in the 
fairy tale. Other home movie fans are 
planning similar records, made in the 
manner of the familiar screen feature 
which shows a flower budding and blos- 
soming before the eyes of the audience. 
Nearly 150,000 persons in the United 
States alone, it is estimated, have taken 
up the hobby of catching action pictures 
of their families, relatives, pets, and 
friends. Remembrances of happy times 
are being preserved on the family silver- 
screen. In place of the red plush photo- 
graph album, which rested on parlor 
tables a generation ago, there is the mod- 
ern “action album’—the home movie 
reel. The home movie camera is opening 
up whole new fields of entertainment. 
This does not mean, of course, that the 
“still” camera is going out of existence. 
The latter always will occupy its own 
particular niche as the telegraph now 
does in spite of the revolution in commu- 
nication caused by the telephone. 
Thirty-three years ago, there was only 
one moving picture camera in the world. 
It was Edison’s original invention. For 
more than twenty years, the camera that 
records movement was almost exclusively 
used for professional purposes. It has 
provided entertainment for audiences 
which grew from a dozen people sitting on 
folding chairs in improvised rooms above 
stores, to millions filling the auditoriums 
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of immense, palace- 
like theaters. Only 
within the last few 
years, however, has a 
light, comparatively 
cheap camera given 
amateurs the oppor- 
tunity to take their 
own motion pictures 
for the fun of it. In 
the fall of 1924, the 
first amateur cinema 
cameras made their 
appearance in 
America. 

There is one point 
of difference between the amateur movie 
camera and the ordinary still camera. If 
a man knows nothing about photography, 
he is likely to get as good pictures from a 
still camera costing from two to five dol- 
lars as he is from one that cost seventy- 
five dollars, simply because the extra ad- 
justments on the better outfits are useless 
unless one knows what they are for and 
how to use them. This is not true with 
the amateur movie camera. The beginner 
will get excellent results with the most 
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ome Movies—The 1930 
Family Album 


How Improved Cameras and Film 


Have Made Amateur Producers 
of 150,000 Americans 


By ROBERT E. MARTIN 


expensive camera obtainable, and if he 
does not know how to handle long focus 
lenses and so on, he can leave these for 
later purchase after considerable picture- 
taking experience is gained. 


HOSE who have taken up the new 

i sport include noted people of many 

lands. Both Mrs. Herbert Hoover and 
Mrs. Calvin Coolidge are enthusiastic 
“shooters” of home movies. Madame 
Galli-Curci, the opera singer; Governor 
John Trumbull, of Connecticut; Princess 
Ileana, of Roumania; and Sir Victor Sas- 
soon, of England, are all expert in han- 
dling the small cameras. The familiar 
joke about sailors on leave spending their 
time boat-riding seems to have a parallel 
in Hollywood, where many of those en- 
gaged in professional pictures make ama- 
teur movies on the side for fun. Clara 
Bow, Lon Chaney, and Fred Niblo, the 
director, are among the best-known dev- 
otees of the amateur cinema. Next to 
the United States, England, Canada, and 
Australia seem to have the largest quota 
of fans. But other countries have their 
enthusiasts as well. Even in far-off Siam, 





The staging of scenarios by members of the family is one of the interesting developments of home 
movies. Above is one example of how an interior setting may be arranged outside of the House. 
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His Royal Highness, King Prajadhipok, 
spends his leisure time adding to his li- 
prary of home movie reels. 


AKING sixteen pictures a second on 

incombustible film, half the width of 
that in professional use, the modern five- 
pound camera exposes 100 feet of film 
without refilling. Four times that amount, 
400 feet, is accommodated by the home 
projection machines which throw the pic- 
tures on the screen. The film runs 
through these machines at the rate of ten 
feet every twenty-four seconds. Thus a 
400-foot reel will provide entertainment 
for more than fifteen minutes. Libraries 
of standard films, ranging from travel 
pictures to well-known photoplays, are 
also available for use with the home movie 
projector. 

To make personal movies, all that is 
needed is a camera, a projector, and a 
film splicer. A special screen is often used 
but a bare wall may be substituted. Men 
whose business it is to develop home 
movie films find that the subjects of most 
reels are children. Pets come next, with 
sports ranking third. Probably most 
cameras at present are purchased to re- 
cord in permanent form the ways of small 
children. Later, when the youngsters are 
grown, the parents, at a touch of an elec- 
tric button, can see them romp across the 
screen just as they did years before. 


NEW accessory that aids in obtain- 

ing natural pictures of children at 
play is a turret lens which allows the use 
of any one of three different focal length 
lenses, permitting the photographer to 
make close-ups of subjects fifty or a hun- 
dred feet away. With a camera so 
equipped, pictures of children may be 
taken from a distance without their 
realizing they are being photographed. 
Another device (P.S.M., June ’29, p. 68), 
permits a ‘“‘still” picture to be made from 
any negative in a reel, thus preserving a 
fleeting, characteristic expression, which 
an ordinary camera would miss. A vest- 
pocket tripod, which telescopes to the 
length of a lead pencil, is another new aid 
in obtaining good pictures. However, a 
tripod is not ordinarily needed, as most 
reels are obtained by aiming the camera 
just as in taking an ordinary snapshot. 

The range of usefulness for amateur 
movie photography seems almost un- 
limited. For example, Raymond L. Dit- 
mars, curator of reptiles at the New York 
Zoological Park, photographs reels of his 
crawling charges and has made a number 
of films of snakes in their natural sur- 
roundings. Some of these proved so good 
that they have been distributed to zool- 
ogy classes of neighboring schools. 

In the middle west, not long ago, dur- 
ing a hot fight over a proposed civic im- 
provement, one enthusiast drove to other 
towns, took reels of similar improvements 
in operation, and won the voters to the 
proposed plan. Another unique use of a 
home movie outfit was made 
last spring at a reunion of 
alumni at an Eastern univer- 
sity. Reels showing “old 
grads” on the campus were 
sent out to distant alumni 
who had been unable to at- 
tend. When they ran them 
through their projectors, they 
saw old classmates smile and 


standard-sized film. Arrows indicate movement of the film 
lens. One box of film becomes the equivalent of four, and the small reel will 
show as much picture as the large one holding four times the amount of film. 
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AN 100 miles an hour 

be made a safe, prac- 
ticable motor car speed? 
Eminent automobile ex- 
perts discuss this question 
in a forthcoming issue. 





One of the new cabinet projectors. The picture may be 
viewed on a small screen without darkening the room. 


wave a greeting, just as though they, 
themselves, were walking on the campus. 
College officials found that the plan aided 
in cementing the alumni together and 
hereafter the home movie reels may be 
a regular feature of the reunions. 
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By a new method, four times the usual number of pictures can be taken on 


the a 


Probably the strangest use of a home 
movie outfit was that by which ancient 
armor was “brought to life” in the Metro- 
politan Museum of Art, in New York 
City, not long ago. An amateur movie 
fan suggested to those in charge of the 
armor room that greater interest could be 
aroused if visitors were shown how the 
armor was actually used. So several at- 
tendants donned the casques and coats 
of mail and then staged impromptu tour- 
naments beside one of the 
parapets in Central Park. 
The reels taken at the 
time were later projected 
on a small screen for 
Museum visitors. 


ITH more than150,- 

000 amateurs scat- 
tered in all parts of the 
world, additions to the 
picture record of current 
events are constantly be- 
ing made. Already, ama- 
teurs, with their little ma- 
chines, are said to have 
twice “scooped” the en- 
terprising professional 
news-reel camera men in 
recording important events. When 
a vessel sank off the Florida coast 
some time ago, the only film of the 
disaster was made by an amateur 
who had taken along his camera 
when he booked passage on the 
rescuing ship. Equally spectacular 
was the scoop of Lucille K. Hughes 
of Detroit, Mich. When Henry 
Ford made his first airplane flight, 
she made the only movie of it. On the 
spur of the moment, Ford decided to go 
up with Col. Charles A. Lindbergh. When 
he stepped suddenly into the plane, there 
wasn’t a news reel photographer in sight, 
and the little home movie camera re- 
corded the only action picture taken of 
the event. 


OWEVER, the little sixteen-milli- - 


meter film of such cameras is too 
small for projection in regular theaters 
and when it is “blown up”’ to standard 
size, the images often blur. But, thrown 
upon the home screen, as they are in- 
tended to be, the images are as clear as 
life. The truth of this was demonstrated 
in an odd manner a few months ago. A 
valuable camera was stolen from a parked 
automobile in New York City. The 
secondhand dealer to whom the thief 
tried to sell the camera became suspi- 
cious. When he began asking questions, 
the thief hurried away and the dealer 
turned the camera over to the police. The 
film was developed and run through a 
projection machine, while detectives 
looked on. One recognized a face on the 
screen as that of the son of 
a prominent judge. Because 
of the lifelikeness of the pic- 
tures the camera was traced 
to its owner. 

Knute Rockne, Notre 
Dame’s famous football 
coach, is numbered among 
the amateur cinema fans. 
For the last two years he 
has taken pictures of differ- 
ent players in action. Then 





the pictures have been run 
(Continued on page 130) 
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as I Got into the Air —~ 


This is the first of a series of articles in which a veteran pilot 
tells the story of his sixteen years of flying. Readers of this 
By magazine will reme mber Assen Jordanoff as one of the instructors 


ASSEN 
JORDANOFF 


who taught Larry Brent to fly. As designer, test pilot, barn- 
stormer, war bird, air mail flyer, and instructor, he has seen 
aviation from every angle. Hisis an absorbing story of adventure, 


a lively record of personal experiences revealing how a master 
of aircraft has solved the problems every flyer must face. 


Y FIRST flight was made ona 
barn door. 
That was in 1909. I wasa 
little fellow, twelve years old. 
Bleriot, my great hero, had just 
flown the English Channel. From news- 
paper accounts, I got the impression that 
the wings of his monoplane were flat and 
made out of wood—the same as a barn 
door. As I remember the adven- 
ture, I made a swift toboggan 
down the slanting roof of a shed 
and hit the ground with a mighty 
thump. 

I had already jumped off a 
telephone pole with my father’s 
best silk umbrella. I had built a 
monster kite that jerked me across 
a field and bumped my nose 
against a board fence. I had cut 
out five-foot cardboard wings, 
strapped them to my arms, and 
jumped off a window sill. I was 
so sure I would soar away that I 
didn’t pay any attention to what 
was below the window. In a 
second, I found out. It was a 
cement sidewalk. 

A few months after the Wrights 
first flew in 1903, when I was 
seven, I read an article in a boy’s 
magazine. It told all about bal- 
loons. It described a wonderful 
dirigible with which Santos- 
Dumont had navigated the clouds 
in France. I used to climb up on 
the roof of our house in Sofia, 
Bulgaria, and, sitting on the 
ridge, read that article over and 
over. I read it fifty times if I 
read it once. [ determined to fly. 

That was twenty-five vears ago. Since 
then, I have designed and built planes. I 
have piloted bombing and pursuit ships. 
I have flown the air mail, instructed 
students, barnstormed in small towns. I 
have plunged out of the sky with a 
flaming motor. I have missed mountain 
crags by inches in the fog. I have had a 
gaseline tank explode under my seat— 
_ 6,000 feet in the air. Yet, today, flying 

holds me as strongly as ever. 


THEN the cardboard wings failed me, 

I decided to hegin at the beginning 

and make models. They were turned out 
about one a day for months. I threw them 
off the roof. Neighbor boys, whom I had 
deserted for the clouds, used to catch 
them and run off. I remember one evening 


I was taking one of my models to a hillside 
on the edge of town. Four or five of the 
boys jumped from behind a building 
as I passed by, broke my model, and 
blacked my eye. 

In 1910, a Russian aviator came to the 
country. He gave exhibitions in an early 
Farman “box-kite” biplane. I hung 
around the field night and day. I made 





A maker of future pilots—Assen Jordanoff as he appears to- 
day, an instructor in the Curtiss Flying School at Valley 
Stream, Long Island, N. Y. He is standing beside a Curtiss 
Robin, one of the latest types of cross-country monoplane. 


sketches of every detail of the machine. 
When he left in 1911, I began to construct 
a little plane of my own. It was made of 
bamboo, held together by a vast spider’s 
web of piano wires. I sacrificed my bi- 
cycle to put wheels under it. They were 
placed too far back. When I climbed into 
the seat, the machine flopped down on its 
nose, tossed me on the ground, and broke 
in a dozen places. 

The next year, I really got into the air. 
I built a glider like the one Chanute made 
in America. It was the first machine 
built in Bulgaria to fly. Two years later, 
I constructed the first successful airplane 
made in my country. The glider carried 
me down hillsides a few feet above the 
ground and once, when several men pulled 
it kitewise into the wind, it soared up to 
fifty feet. 


That summer, my family visited France 
and I got a chance to see the old Bleriot 
school at Etampes. Bleriot, himself, was 
there, in a pair of greasy overalls, testing 
a new Gnome-motored monoplane. I also 
saw Farman, Beaumont, Vidart, Ve- 
drines, and other great pilots of the early 
days. I was so excited that I could 
hardly sleep. I begged my father to let 
me go up. Just before we returned 
home, I had my wish. I made a 
ten-minute flight with one of the 
Bleriot instructors. I cannot re- 
call his name, but I remember he 
was fat and jolly. When we 
landed, I told him I hoped to be 
an instructor myself someday. He 
laughed and patted my shoulder. 
I wanted to go to the flying school 
then and there. But I was too 
young. 


HE other day, I had an ad- 

venture which recallec those 
early times to my mind. It also 
suggested that thousands of Amer- 
icans, under sixteen, want to learn 
to fly as badly as I did, but are 
not old enough to enter a flying 
school. Perhaps I can make some 
helpful suggestions. 

I was ferrying a new ship from 
St. Louis to Long Island. Near 
Schultzville, Pa., the gas ran low 
and I set her down in a field. A 
dozen boys appeared on the run. 
They watched me for a few min- 
utes and then one asked: 

“Didn't you teach Larry Brent 
to fly?” They had read the series 
“T Am Learning to Be a Flyer” in 
POPULAR SCIENCE MONTHLY. They rec- 
ognized me from the pictures. 

“T gave him his first lessons,” I told 
them. 

Then they felt they knew me. They 
helped get gasoline and I gave several a 
ride. They asked a thousand .questions. 
They were still asking them when I gave 
her the gun and waved goodbye. Since 
then, two of them, Richard Mathews and 
Russel Thorpe, have written several let- 
ters. They want to know, as many others 
want to know, what they can do at home 
to prepare for flying school. 

There are several things that can be 
done. For instance, at home you can de- 
velop the two necessary qualities of every 
aviator, a sense of balance and a judg- 
ment of distance. All games like tennis, 
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golf, basebalt, and billiards train the eye 
to judge distances accurately. Rifle and 
pistol practice and hunting help, too. It 
has been found that a crack shot usually 
makes a crack pilot. He has trained his 
eyes and his nerves. 

For the development of your sense of 
balance, there is nothing better than 
horseback riding. Cavalrymen learn to 
fly in fewer hours than men from almost 
any other branch of the Army. Sailors, 
on the other hand, are usually slow in 
learning. They are used to the wide spaces 
and slow movements of the sea. They 
begin by making their motions too delib- 
erate. When they learn, théy make fine 
flyers because they are fearless. 


F YOU want to test your natural sense 

of balance you can do it by a simple 
experiment. Close your eyes and stand 
on one leg. If you can keep from 
swaying for fifteen seconds, your 
sense of balance is good enough for 
piloting a plane. 

Automobile driving, naturally, is 
excellent training for flying. Taxi 
drivers pick up piloting in short 
order. Their work has trained them 
in quick thinking and perfect co- 
ordination of mind and muscle. If 
I were asked to choose the greatest 
pilot I have seen in sixteen years 
of flying, I would name the early 
French flyer, Jules Vedrines. He 
combined, in a superior degree, 
alertness and fearlessness. He was 
once a Paris taxi driver. 

Another thing you can do at 
home is to learn about motors and 
mechanics. You can familiarize 
yourself with the parts of an air- 
plane, the theory-of flight, and the 
terms used around an air field. This 
helps you know what it is all about 
when you arrive at a school. It 
saves precious time. Also, get into 
athletics as much as possible. An 
inactive person, or a desk worker, 
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almost always requires more hours 
to learn to fly than a sportsman 
or a trained athlete. 

In February, 1912, the Balkan 
War broke. Bulgaria went to bat- 
tle against Turkey and I joined 
the first flying squadron ever to 
engage in active warfare. Al- 
though I was only fifteen, the fact 
that I had flown a glider let me in. 
Those original war birds began with one 
Bleriot plane, ten mechanics, and three 
graduate pilots who had soloed about 
forty-five minutes. Later on we collected 
between thirty and forty flying coffins 
from all over Europe. Before a pilot took 
off, we always wet our fingers and held 
them up to discover the direction of the 
breeze. I was in charge of making bombs. 
They were ordinary tin cans stuffed with 
explosives. They made an awful noise, 
but did little damage. As observer, I 
flew over the lines a dozen times. Once, 
I came within a sooty spark plug of being 
one of the two first flying prisoners of all 
history. 

A Russian pilot, named Kostin, had 
joined our forces. We took off from the 
Mustapha Pasha field, near Adrianople, 
in a Farman biplane. Our seats were ona 
sort of ladder stuck out in front of the 
lower wing and the Gnome motor at the 





Jordanoff in the cockpit of a light pursuit plane, serving as 
a war pilot with the Bulgarian forces on the Saloniki front. 


The first successful airplane made in Bulgaria, designed and constructed by Jordan- 
off (at right) in 1914. The landing gear axle was a piece of water pipe. The photo 
at the left shows the historic plane on exhibition in King Ferdinand’s palace. 
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rear whirled around with the propeller as 
it drove the machine. Four miles out, the 
motor suddenly began to miss. Kostin 
landed on a mountain side and sent me 
back for a new set of plugs. While I was 
gone, he got the motor going and decided 
to fly over the lines alone. That was the 
last seen or heard of him until the end of 
the war. Then he was found in a Turkish 
prison. He had been sentenced to death, 
but the sentence was commuted by a 
Turkish general whose own life had been 
spared by a Russian commander in a 
previous war with that country. 


OSTILITIES lasted eleven months. 
Ten months passed without my 
being made a pilot. I got desperate. One 
noon when a single soldier was guarding 
all the machines, I got the motor of a 
Bleriot going, climbed aboard, and ran 
away. After skimming the tops of the 
daisies for the length of the field, I came 
down with a jolt. By that time, the whole 
squadron was on the field and the Com- 
mander came running up, red-faced and 
out of breath. But the next week he as- 
signed a Swiss pilot to teach me to fly. I 
was just ready to go over the lines when 
the war ended. I thought the Turks 
heard I was coming and gave up. 

After the war, I went back to school. 
But I used to get up before dawn 
to go out to the flying field to 
practice before classes began. I 
would lose my hat and my books. I 
would come to school with grease 
smeared on my nose and sometimes 
I would forget to come at all. But 
I was learning to fly when learning 
is easiest. 

Experience with more than 200 
students, ranging in age from six- 
teen to sixty, has taught me that 
the younger a student is when he 
begins to fly, the better pilot he is 
likely to become. For young people, 
piloting be omes instinctive. Few 
beyond forty-five become good 
pilots. Major General Mason Pat- 
rick, former Chief of the Army Air 
Service, is a striking exception. 
When he held a stick for the first 
time, he was sixty-three. Yet he 
made a fine pilot. 

An ideal student has three quali- 
ties. He should be young. He 
should be athletic. He should be 
good-natured; that is, able to take 
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his breaks with a smile. I pick out stu- 
dents who will make skillful pilots by 
watching their eyes. They are alert. 
Dreamy-eyed, sluggish pupils are a second 
too late in their movements in the air. 
And in a jam, a second equals a lifetime. 

An absent-minded person, or a per- 
son with a ‘“one-track” mind, 
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Saloniki front, piloting D. F. W.’s, Fok- 
kers, and Albatross pursuit ships. One of 
my narrowest squeaks was on a bombing 
flight with an observer who had a wooden 
leg. 

We crossed the lines in an Albatross at 
12,000 feet. It was so bumpy the instru- 
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jerked my head around, looked at the rear 
control surfaces, and waggled the stick. 
Rudder and elevator all right. Then I 
looked ahead and my heart zoomed up 
beside my tonsils. The motor, a 220- 
horsepower Benz, was hanging half 
out of the fuselage, flopping from side 

to side. I cut the switch and 





should keep away from flying. I _ 


was once up with a student who 
got concentrating on keeping the 
wings parallel with the horizon. 

He didn’t notice the nose of the 
ship was pointing down in a steep 
glide. We dropped more than a 
thousand feet. If I hadn’t taken 
over the controls, he would have 
hit the ground, perfectly satisfied 
with his piloting because the 
wings were level. 





N SPARE hours while I was 

going to flying school, I built a 
tractor biplane of my own design. 
It was finished in 1914. I re- 
member the only thing I could get 
for the axle of the landing gear 
was a piece of water pipe. It bent 
down in the middle as soon as the 
weight of the machine rested on 
the wheels at both ends. So I 
on a heavy rubber cord from the 

ttom of the fuselage to the cen- 
ter of the pipe. It acted as a 
shock absorber when the wheels 
touched the ground in landing. 
To the surprise of everyone, the 











What Should a Pilot 
Do, [If — 


His motor catches fire? 
He loses a landing wheel? 
A hole is torn in his wing? 


He sees he is going to crash? 
He is forced down over a city? 


From expert knowledge gained by his 

fling experiences, Assen Jor- 
danoff answers these and many other 
questions on flying in his second article 


own thri 


next month: 


“MEETING 
the 
UNEXPECTED” 


shouted to the observer to let go 
the bombs. The motor stopped 
swinging. I headed back over the 
lines. Theartillery below went mad. 

Any second I expected to see 
the wings break off, for one of 
the main bracing cables had been 
torn loose. Between us and our 
home field was a 7,000-foot moun- 
tain. We just missed the peak 
and came down in an uncut hay- 
field on the other slope. The ship 
somersaulted and left us hanging 
upside down by our safety belts. 
Soldiers with drawn revolvers ran 
toward us ready to shoot. They 
thought we were enemies. After- 
wards, I discovered that a piece 
of antiaircraft shrapnel had torn 
off half the propeller and the un- 
even jerk of the other half had 
torn the motor loose. Our only 
injury was a broken hinge on the 
observer’s wooden leg! 


FTER the war, flying in Bul- 
garia was dead. By the termsof 
the Armistice, all the planes were 
heaped together in great piles and 
burned. One ship, an ancient 











plane flew like a gull. It was the 





first built in Bulgaria and King 
Ferdinand exhibited it at his palace. 

Designing that ship helped me to fly. 
It gave me a knowledge of the laws of 
aerodynamics that enables me to judge 
when my ship is getting into a dangerous 
position in the air. Pilots who know 
nothing about the technical side of avia- 
tion often imagine their planes are getting 
into danger when they are perfectly safe. 
They fly under a constant strain. The 
more you know about what makes the 
wheels go around in flying, the easier your 
mind is in the air. 

That bsings up my philosophy about 
crashes. In the air I never think of 
crashing. [ learn just how far my ma- 
chine can go and just how far I can go; 
what our limitations are. Then I con- 
centrate on keeping within those limits. 
It keeps my mind set upon the part of 
flying I can control and prevents “nerves.” 

When the World War began, Bulgaria 
joined the Central Powers. Like other 
boys in all the warring countries, I en- 
listed. For two years, I flew on the 


ments jiggled until they were practically 
useless. Below, little smoke mushrooms 
showed where antiaircraft guns were try- 
ing to reach us. I kept watching a cloud 
overhead. British war birds might drop 
out any second. 

Suddenly an air pocket plunged us 
down a hundred feet. There was a grind 
and crash. The motor howled. The ship 
staggered all over the sky. I thought an 
enemy plane had shot off the tail. I 


















A war picture of 
Jordanoff, Bulga- 
rian ace, with a 
captured French 
Nieuport fighting 
plane. Left: One 
of Jordanoff’s nar- 
Trowest squeaks— 
the D.F.W. that 
somersaulted as it 
landed after 
a bombing flight. 





D. F. W., was saved for me to 
carry government air mail between Sofia 
and the Black Sea. Its laminated wood 
fuselage was soaked full of oil. One back- 
fire from the motor and we would have 
come down a flaming torch. At the end 
of my second run, I left the old tinder 
box tied down in a field near Varna, the 
Black Sea port. That night a hurricane 
struck the town. The next morning my 
plane was gone. I asked a farmer: 

“Have you seen my plane?” 

“a. 

“Where is it?” 

“Behind that house 
over there,” pointing to 
a dwelling a mile away. 

“Who took it over 
there?” 

“The hurricane did.” 

All I salvaged from 
the wreck was the com- 
pass. That decided me. 
I would go to America 
where flying began and 
where flying jobs must 
be easy to obtain. I 
landed in August, 1921. 
Immediately I discov- 
ered my mistake. Avia- 
tion was at a standstill. 
Pilots were barnstorm- 
ing and hopping passen- 
gers to make a bare liv- 
ing. Public interest was 
nil. I had brought all my money, hoping 
to get backing to fly the Atlantic. While 
I waited for backers that didn’t appear, I 
put on a brave front, living at the best 
hotels and spending money like a Sultan. 
By the week before Christmas my pock- 
ets wereempty. Six thousand miles away 
from home, I was without money, with- 
out friends, (Continued on page 130) 
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The enormous 
pneumatic tube 
plant in the base- 
ment of the New 
York Life Insur- 
ance building. 
With 139 tube lines 
serving executive 
offices in the build- 
ing, it does the 
work of 300 mes- 
senger boys. The 
messages travel at 
race horse speed. 


Pneumatic Stevedores 


Heave Coal and Wheat 
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By ALDEN P. ARMAGNAC 


SKYSCRAPER now rising in 
the heart of New York’s finan- 
cial] district will offer its occu- 
pants a novel type of delivery 
service. Each broker with 

offices in the building will be as- 
signed a cage in the basement. 
Stocks, bonds, and checks: to be 
delivered to his office will be 
brought to that cage. They will be 
placed in a container and inserted 
in a pneumatic tube. A puff of air, 
and a few seconds later they will 
emerge in the office many stories 
above. There will be no messen- 
gers to crowd the elevators of the 
building’s upper stories—elevators 
which are necessarily small because 
of the limitations of the modern 
style of set-back architecture. 

Messenger boys are going out of 
style. Pneumatic tubes are taking 
their places. Great office buildings 
are installing pneumatic systems, 
not only for delivery service but 
for interoffice communication on a 
grand scale. No longer is it neces- 
sary to rely upon a boy’s uncertain 
footsteps to deliver an important 
message from one executive to an- 
other. A carrier shot by air gets it 
there at once. 

In the mechanization of modern 
business, pneumatic tubes have 
achieved these and many other 
wonders. They have made it possi- 
ble to blow coal, wood pulp, even 


lumber through pipes. Mail and tele- 
grams fly regularly to their destinations 
via underground ‘‘airways.” The me- 
chanical messengers have become of key 
importance in industry and commerce. 


Unloading wheat from an American vessel at Naples, Italy. 
The grain is sucked through heavy rubber pneumatic tubes. hose. 
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In the office— 
loading a mes- 
sage container for 
dispatch by tube. 
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Pneumatic dispatch is speedy. It is 
economical. But above all it is simple, 
and the absence of complicated machinery 
to get out of order is one important 
reason for its wide use. Blow 
through a pipe containing loose 
powder, and the powder goes 
out at the other end. In practice, 
things heavier than powder—as 
heavy as lead buckshot, for ex- 
ample—can be blown through a 
tube. This is the scheme used for 
industrial conveying. And it is a 
simple matter to substitute for 
loose materials a bulletlike carrier 
with a leather or felt ring just large 
enough to make a close fit in the 
smooth tube without sticking or 
dragging. This is the system that 
office buildings are installing. The 
familiar change tubes in depart- 
ment stores, and scores of other 
kinds of pneumatic installations, 
work on the same principle. 


NGENIOUS systems of valves 

admit compressed air and con- 
trol the movement of carriers 
through the tube. Sometimes suc- 
tion is used, instead of compressed 
air. It pulls the loose ma- 
terial or carriers through instead 
of pushing them, as a vacuum 
cleaner sucks up dirt through its 
Impelled by pressure or 
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vacuum, the carriers reach high 
speeds—twenty or thirty miles an 
hour or more. Some of the larger 
ones are oval-shaped, and have 
room for sheaves of typewritten 
documents or for dictaphone rec- 
ords. 


T IS this type which has re- 

cently displaced human me3- 
sengers in skyscrapers of New 
York, Boston, and other cities. 
The ultramodern installation of 
the New York Life Insurance 
Building does the work of 300 
messenger boys. A message from 
a fourteenth-floor office of this 
building can go through the 
‘pneumatic terminal” in the 
basement and arrive at another 
fourteenth-floor office in thirty 
seconds. 

If one of the fourteen inch long 
carriers sticks in the tube—an un- 
likely happening, but possible if 
a careless operator dispatches two 
carriers too close together—a 
high-pressure air hose is attached 
to one of the tubes in the base- 
ment. A padded fitting makes a 
tight connection, and high-pres- 
sure air shoves the balky carrier 
through. Ordinarily the motive 
power for the great system comes 
not from compressed air at all, 
but from suction created by an electric 
blower as tall as a man, housed in an 
adjoining room. 

An earlier installation of a mechanical 
messenger system, one of the most 
elaborate in the world, is that of the 
Equitable Building in New York City, 
which has ten miles of pneumatic tubing 
concealed in its walls. Fewer footsteps 
are heard, also, in the New York Stock 
Exchange, where all buy and sell orders 
are transmitted in pneumatic carriers 
about as long as a man’s forefinger and 
about an inch thick. 

Not alone as « message-carrier, but as 
an errand-runner, pneuniatic ‘tubes re- 
place human labor. A St. Louis, Mo., 
hospital sends medicine and special in- 
structions by tube from the dispensary- 
to any part of the building. In an eastern 
steel mill, asbestos-lined pneumatic car- 
riers rush 300 specimens of hot steel daily 
to the testing laboratory from blast fur- 
nace and other points. A recent unusual 
application is that in a New York theater, 
which uses tubes to convey cash from the 
box office to the treasurer’s office as fast 
as it accumulates and thus reduces hold- 
up risk. And for sheer novelty few sys- 
tems equal that of a Berlin cafe-owner. 
He installed a pneumatic system so that 
a patron could invite a lady at a distant 
table to dance, and even send her a 
flower, by tube. 


N INDUSTRY, as in commerce, the 

pneumatic tube typifies the machine 
age. Here air is generally used to blow 
loose substances through pipes. In only 
a few cases ar> carriers used—in an 
ammunition factory, for example, where 
four-inch cylinders carry loads of powder 
from the magazines to the cartridge- 
filling rooms. 

The largest pneumatic system of its 
kind in the world unloads loose grain 
from barges at the New York State 


The ash can pass- 
es. Ashes are 
drawn from cellar 
to truck by this 
suction 
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device. 


Barge Canal Terminal in Brooklyn, N. Y. 
Twin ten-inch pipes, lowered into the 
barge by a derrick, suck up 200 tons of 
grain every hour and deposit it in a 
near-by grain elevator. Another huge 
system built into a steamship solved the 
problem of unloading 2,000,000 pounds 
of cement at a time during the construc- 








cafe delivers dance invitations for guests. 












An_ eight-inch pneumatic 
pipe unloads coal from cars 
into the plant of a dairy. 
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tion of the Merchandise Mart, in Chicago. 

Spectacular applications of pneumatic 
tubing have been worked out by Joseph 
LeGrand, Newark, N. J., air conditioning 
engineer and a pioneer in pneumatic con- 
veying research. Wood pulp is propelled 
by air through tubes as long as six or 
seven miles in Louisiana and Oregor. 
mills. Nails can be shot through pipes 
without rattling against the sides. Lead 
buckshot is air-borne in factories. Even 
sixteen-foot planks are ‘‘floated” on air 
in a forty-inch pipe. 


OAL, too, may be con- 
veyed by air. Once 
LeGrand was called upon to 
estimate the cost of building 
a 150-mile pipe line to trans- 
port coal by compressed air, 
with pumping stations every 
two miles. The project, 
which was to have been used 
| for handling low-grade lignite 
near Charleston, S. C., was 
. abandoned only after the 
initial cost of building a rail- 
road was found to be cheaper. 
The pressure required to 
blow coal or wood pulp such 
distances is only five pounds 
to the square inch, according 
to LeGrand, while even a 
substance as heavy as lead 
requires only seven pounds’ 
pressure. 

Queer things are carried 
by industrial pneumatic 
tubes. A Denver mining com- 
pany uses one to convey 
poisonous black arsenic from 
its smelter. Brazil nuts are 
shot 100 feet in a tube 
operated by a _ Brooklyn, 
N. Y., steamship company. 
Though the shells are slightly 
chipped, the eating qualities 
are unimpaired. A fourteen- 
inch air pipe is being installed 
in a New Orleans plant to 
carry crushed coconut hulls, 
known as copra, used in the 

making of coconut oil. 

Industry and commerce are linked 
by communication—and ‘‘communi- 
cation” again means, in many instances, 
pneumatic tubes which speed telegrams 
and mail. Of the fifty or more American 
cities that deliver telegrams by pneumatic 
tube between central and branch offices, 
Chicago and New York have the most 
elaborate systems. A man may file a 
telegram at a branch office and kriow 
that it is a matter of seconds only before 
a telegraph instrument at the central 
station will begin ticking it out over the 
wires. The return tube brings messages 
for local delivery. -Each carrier holds 
eight telegrams, and darts through the 
two-and-a-half-inch pipes at asspeed of a 
quarter of a mile a minute. 





AIL, too, goes by tube. Ejight-inch 

tubes are installed by the Post Office 
Department in several large cities. They 
deliver the bulk of New York’s mail in 
an underground system that operates 
twenty hours a day, regardless of sleet or 
snow that may disrupt traffic above. 
Using twenty-four-inch projectiles, pro- 
pelled by compressed air, they connect 
every one of the (Continued on page 131) 
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An early type of Roman freighter, from 
a painting in the Vatican. Though it 
carried a mast, the ancient merchant 
vessel .was propelled mainly by oars. 


a dead tree discovered that he 

could propel himself by pad- 
dling with his hands, the story of man’s 
conquest of the waters has been tinged 
with romance and adventure. The 
illustrations on the following pages 
record the most fascinating phases in 
the history of seafaring. 

The raft probably was the first 
achievement in navigation. Then came 
dugout canoes carved from single 
trees, some of which archeologists have 
found associated with Stone Age ob- 
jects, From these probably grew the 
idea for the use of bark. This lighter 
material necessitated the invention of in- 
ternal framework, and so the ribbed 
canoe appeared. At first the hull un- 
doubtedly was built before the ribs were 
inserted. The next step was to build the 
framework first and attach the hull to it. 
This marked the advent of one of the 
fundamental principles of modern ship- 
building. 

For thousands of years paddles or oars 
must have been the only means of propul- 
sion. Even after the invention of sails, 
rowing persisted for centuries. The 
earliest pictorial records of Egyptian 
vessels, dating back about 3000 B.c., show 
the banks of oars out in working array 
while the sails are furled and inactive. 
The naval power of Athens in her prime 
depended almost solely upon the famous 
triremes, so named because of their three 
banks of oars; and when 
Rome became mistress of the 
Mediterranean, the quinqui- 
reme, with five banks, was 
adopted as the principal ship 
of war. When peace was 
established, however, near 
the beginning of the Chris- 
tian era, commercial vessels 
began to depend more and 
more on sail power. From 
the Middle Ages to the be- 
ginning. of the nineteenth 
century the history of navi- 
gation is almost entirely the 
history of the sailing ship. 

Many types of sails have 
been devised. The bellying 
curve of the lateen sail with 
its peak projecting above the 


VER since the first primitive 
man to float down a river astride 
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Sailing Down the Centuries 


A Pictorial Story of Shipbuilding and Seafaring, 
from the Ancient Galley to the Modern Ocean Liner 





The world’s first really workable steamboat, built 
by John Fitch in 1788. Propelled by steam-driven 
paddles, it made several 20-mile trips on the Dela- 
ware between Philadelphia and Burlington, N. J. 


masthead proved a terror to Mediter- 
ranean countries during the ascendancy 
of ;Mohammedan nations. After western 
Europe had assumed maritime suprem- 
acy, the great expanse of canvas of the 
square-riggers became the most familiar 
type of sail. This in turn gave way to 
the less majestic but more efficient fore 
and aft sail with its swinging boom. 

In the eighteenth century, however, 
the reign of the sailing vessel was begin- 
ning to be threatened. The idea of using 
steam to turn paddle wheels began to be 
considered, but it was not until Watts’s 
invention of the steam engine that such 
an idea was received with anything but 
ridicule. Marquis Jouffroy on the Seine 


in 1778, and James Rumsey on the Poto- 





One of the speedy clipper ships of the middle nineteenth century—the 
Cowper, built at Charleston, Mass., in 1854 and wrecked fifteen years 
later. These vessels demonstrated the speed advantage in slender lines. 





mac in 1785, exhibited steamboats; 
and in 1788 John Fitch produced 
the first successful one. ‘It was pro- 
pelled by steam from Philadelphia to 
Burlington, N. J., a distance of about 
twenty miles. But the real beginning 
of steam navigation is generally dated 
from 1807, when Robert Fulton, after 
experiments in England and Paris, 
returned to America to launch the 
Clermont successfully on its first trip 
from New York to Albany. 

Two years later the Phoenix, 
steaming from Hoboken to Philadel- 
phia, was the first steamer to make 
an ocean voyage. The Demologos, the 

first steam warship, was built for the 
United States Navy in 1814-5. The next 
year, the first steamer ran across the 
English Channel and-a line of steamers 
began to operate between New York City 
and New London, Conn. More impor- 
tant still was the twenty-five days’ trans- 
atlantic voyage of the Savannah accom- 
plished partly under steam propulsion in 
1819. 


HE first iron steamship, the Aaron 

" Manby, ran in direct service between 
London and Paris in 1820. 

In 1836 came perhaps the greatest 
innovation of all—the introduction of 
the screw propeller to replace the paddle 
wheel. 

Meanwhile transatlantic stezmship 
service began with the maiden voyage of 
the Great Western in 1838, and steamship 
companies began to multiply 
rapidly in both Europe and 
America. 

Keeping pace with the 
progress along other lines 
was the improvement in 
ship’s machinery from the 
single-cylinder engine of all 
early steamboats, through 
the introduction of the com- 
pound engine by John Elder 
in 1854, to the oil-burning 
steam turbines of a modern 
liner such as the record-hold- 
ing transatlantic liner Bre- 
men, and to the electrical 
drive for great vessels like 
the United States Navy’s 
ane carriers Lexington 
and Saratoga. 
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A palatial craft of the thirteenth century, re- Reproduction of Santa Maria, flagship of Colum- | 





produced from old records for the celebration of , bus on his voyage of American discovery. Only The | 

the 700th anniversary of the city of Liibeck, 4 faithful replica of an old Viking ship built in 128 feet long, her fore and mainmasts were layin 

Germany. The old trader was armed with guns. Norway, lying in the Thames off the Houses of square rigged, and the mizzen had a lateen sail, Wher 
Parliament. Propelled by oar and sail, these sea- vesse 
going craft varied in size from the “skuta,’’ with Fultc 
30 oars, to the “‘ask,’’ with 64 oars and a crew ular 


of 240, and to larger “‘dreki’’ or dragon boats. 


ua Vee 





A fi five- ted barkentine, the 
E. R. Sterling, which weathered a ter- 
rific Atlantic storm two years ago. Her 
foremast is square rigged, and the 
four after masts fore-and-aft rigged. 





The Flying C/oud, one of the finest and 
fastest clipper ships ever built. On her 
maiden voyage in 1851 she set a record of 
89 days for the voyage from New York to 
San Francisco. She was 229 feet long. 








The five-masted ship Kobenhavn, 
said to be world’s largest sailing ship. 
She is manned by cadets of the Danish 
merchant marine, many_ noblemen’s 
sons. Her mainmast is~ 182 feet tall. 















The seven-masted steel schooner Thomas 
W. Lawson, built at Quincy, Mass., 1902. 
At that time she was the largest sailing 
vessel ever constructed—368 feet long, 50 
feet Beam, 10,000 tons displacement. She 
was wrecked off the coast of England. 


Bighty-odd years ago the Charles W. 
Morgan was one of the finest whaling ships 
of New Bedford, Mass. She is preserved 
on the estate of Col. E. H. R. Green. 


At the right is a full-size reproduction of 
the Half Moon, the little 80-ton vessel 
in which Henry Hudson discovered the 
tiver which bears his name, while attempt- 
ing to find the northwest passage in 1609. 
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A typical ocean liner of the early days of steam—the Jupiter 
of Philadelphia under full power. Note the great paddle 
wheels; also masts and rigging for the use of auxiliary sails. 


The iron merchant steamer Great Eastern 
laying Cyrus Field’s Atlantic cable in 1865. 
When launched in 1858 she was the largest 
vessel afloat. At right: A replica of Robert 
Fulton’s Clermont, first steamship in reg- 
ular commercial operation, on the Huson. 





The Krassin, famous Russian 

ice-breaker which, in the summer 

of 1928, drove through Arctic ice 

to rescue General Nobile and 

crew of ill-fated dirigible Italia. 
The new German liner Bremen, fastest in the worid, in New 
York harbor after her record-breaking maiden voyage across 
the Atlantic in four days, seventeen hours, and forty-two 
minutes. Later she clipped eighteen minutes from that mark. 


At the right is the modern British cable 
ship Cyrus Field, named for the Ameri- 
can promoter of the company which laid 
the initial transatlantic cable in 1858. 


The powerful ice- 

whaler C. A. 
Larsen, largest vessel 
of her kind, used by 
the Byrd expedition 
to Antarctic regions. 


a 


Wik: 


A typical modern freighter, the American steamship Dartford, after rescuing crew of the schooner 
Ena A. Moulton in a mid-Atlantic storm in 1928. At right: Anton Flettner’s novel Fotor ship 
Baden-Baden, after crossing the Atlantic. Revolving towers replaced sails to catch the wind. 
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The wooden Coast Guard cutter 
Bear, for 39 years policeman, 
hospital, and supply base in 
Alaskan waters. She is succeeded 
by the steel cutter Northland. 
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From Frigates to 
Plane Carriers 


Picturing Advances in Warships 


Since the Day of “Old Ironsides” 

















Predecessor of the modern cruiser—a 
typical U.S. frigate of the early nineteenth 
century. A three-masted, full-rigged vessel, 
it carried its main guns on a single deck. 


The U.8.S. New Mexico, a first-line 
battleship built during the war and 
commissioned in May, 1918. Her 


length is 624 feet and her speed 21 he 

knots. The main battery of 12 

14-inch guns fires an 8-ton broadside. - 
H 


The U.S.S. Colorado, one of 
the finest of America’s battle- 
ships, is an oil burner with 
electric drive. Airplanes can 
be catapulted from her decks. 





~ 


America’s first ironclad war vessel, the St. 
Louis, launched in 1851. At right: The 
ironclad turreted Monitor, invented by 
Capt. John Ericsson. Its victory in the 
historic battle with the Merrimac at 
Hampton Roads, Virginia, in 1862, proved 
the supremacy of metal-armored warships. 













The U,8.S8. Constitution, most famous of frig- 
ates, being reconditioned at Boston Navy Yard. 





Steam power to the aid of saila—the Wabash, first class steam frigate 
launched in 1855, used during the Civil War, and‘ flagship of the European 
squadron in 1872. Right: The U.8.8. Monocacy, American patrol boat 
on the Yangtze. With light draft, she steams 1,000 miles into interior China. 
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The $40,000,000 aircraft carrier Saratoga, 
commissioned in.1927, can carry 72 
planes. She and her sister ship Lexington 
are America’s two largest warships. The 
landing deck is nearly 900 feet long. 





















Below: A modern destroyer, the 
U.S.8. MacDonough, launched 
in 1920. The United States now 
has 276 destroyers and mine lay- 
ers; 112 are kept in commission. 


The U.S.S. Relief, thé only all- 
hospital ship afloat, has accom- 
modations for 550 patients and 
carries a staff of nine physicians. 
Her equipment includes X-ray, 
operating, and dental rooms. 


The submarine tender Beaver, one «of six “mother 
ships’’ in the United States Navy, anchored with her 
brood of six undersea craft at a naval station in the 
Philippines. ?4ost modern submarines have developed 

o from the undersea craft invented by J. P, Holland in 1875. 


Not the least important of naval vessels is the humble towboat. Here the Government 
tug General R. N. Barchelder is towing a target out to sea for naval gun practice. 


Vessels of the Harbors and Inland Waters 


An old-time stern-wheeler 
still in regular service in 
Florida. Particularly 
adapted to navigation in 
shallow waters, this type 
of craft is found chiefly 
on the Mississippi and 
streams of the South. 














ing, N. ¥., to Powell, Vt. 





One of the whaleback ateam freighters widely used on at Once the U.S, monitor 
the Great Lakes, especially for transporting grain. | Peih state ok Amphitrite, this floating 
Curved sides, a spoon bow, and a convex upper deck are a ras clubhouse appeared first 
characteristics from which these vessels get their name. off 
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The German deep-sea ferryboat Schwerin, plying 
across the Baltic Sea between Denmark and Ger- 
many, Carries two steam trains and 100 passengers. 






A British pleasure steamer, the 
Crested Eagle, carrying a full load 
of passengers to Margate, a sca- 
side resort on the Isle of Thanet. 














Docking the White Star liner Majestic, 
one of the two largest vessels in the 
world, calls for the combined efforts of 
eight tugboats. This photo shows them 
warping the great liner into her pier. 


Powerful fire boats in Boston 
harbor demonstrate their abil- 
ity to protect property along 
the water front. Each craft { 
pumps thousands of gallons of 
water a minute into a blaze. 













One of the floating elevators which load ship- 
ments of grain for foreign ports into the holds 
of steamers in New York harbor. Its bucket 
conveyors lift the grain from barge to steamer. 

































Two of the modern 650-ton 
steel barges built for the New 
York State Barge Canal, the 
$100,000,000 waterway from 
Buffaio to the Hudson River. 


Right: One of the finest 
Hudson River steamers, 
the Washington Irving, 
sunk in 1926. Below: A 
Cape Hatteras lightship. 


a 


sengers and freight out 
of St. Michael, Alaska. 


A cattle boat in New 
York harbor. It trans- 
fers cattle from New 
Jersey receiving .vards 
to outgoing steamvhips. 
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Reviving the ro- 
mance of early 
river steamboating 
—a thrilling race 
between the pack- 
ets Betsy Ann and 
ChrisGreenonthe 
Ohio River, 1928. 





An old-time scene at a sugar plantation on 
the Mississippi. In the foreground is a flat- 





The limestone carrier Car! D. Bradley, largest boat of the kind that Lincoln, 
vessel on the Great Lakes. This steel freighter ‘is took down the river to New ' Orleans ‘ agen 
638 feet long and will carry 15,000 tons of stone. handled with long sweeps. Above: A whale- 














back passenger steamer on the Great Lakes. 


For Speed, 
Sport, and 


Pleasure 



































The Canadian schooner Blue- 
nose of Lunenburg, Nova Scotia, 
claims the title of being the 
fastest fishing schooner afioat. 
Undefeated, she holds the in- # 
ternational fishermen’s trophy. 


The $2,000,000 Orion, largest yacht in 
the world, built at Kiel, Germany, for 
Julius Forstman, of Passaic, N. J. She 
is 333 feet long and is equipped like an 
ocean liner. Diesel motors drive her. 


Two 250- ory eee airplane en 

gines with air propellers drive the 
novel French speed boat at the 
right, called the “water glider.’’ 


At the left is the hull of the famous 
schooner America, first winner 
(1851) of the international yacht- 
ing cup which bears her name. 
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Curious Vessels of the Orient 


With square sails of matting, the Amoy (at left) x 
is a typical awkward Chinese junk. Note the 
“eye"’ painted on the hull to ward off evil spirits 
of the deep. At the right is an old-time Burmese 
sailing craft, decorated with curious carvings. 
The lookout sits near the stern on a high throne, 
which really is an ancestor of the modern bridge. 























—— 


AT IE nies enna So nner inwwe ae we enariboee 


mare wane 





| 


taped 


Yachting in Japan, with a mountain in the dis- 
tance. A crude square sail and a sweep at the 
stern keep the small craft moving. At left: A 
Fiji Island sailing canoe with outrigger to 
prevent tipping. Right: Another Chinese junk, 
with immense expanse of coarsely woven sail. 















Wealthy Chinese have their “palatial 
, : yachts,’’ too, in the form of elaborate 
oe <a — floating houses like the one pictured at 
; the left. At the right: Three lateen- 
rigged dhows on the Nile river. The 
triangular lateen sails, extended by long 
yards slung at angles to the mast, are 
peculiar to the Mediterranean region. 
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Keeping Pace with Aviation 
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After a successful 
maiden voyage of 300 
miles—the new Brit- 
ish dirigible R-10I, 
largest in the air, an- 
chored to its mooring 
mast at Cardington. 


The World’s Largest Dirigible and Flying Boat Make 


Good—New Airplane Records and Promising Inventions 


NEW “world’s largest” dirig- 

ible, Britain’s oil-burner R-101, 

left its hangar at Cardington, 

England, recently for a success- 

ful maiden flight. Its first 300- 

mile cruise, followed by a longer flight a 

few days later, seemed to contradict re- 

cent assertions by at least one prominent 

British engineer that the craft was under- 

powered, structurally unsafe, and “al- 
ready obsolete.” 

The R-101, like its sister ship R-100 just 
completed, has a gas capacity of 5,000,000 
cubic feet, nearly half again as great as 
that of the Graf Zeppelin, German diri- 
gible and formerly the world’s largest. 
In shape it is fifty feet shorter and thirty 
feet thicker than the Graf. Its outstand- 
ing feature is the use of heavy oil instead 
of gasoline or inflammable gas for engine 
fuel, to reduce fire hazard. 

The new dirigible is 750 feet long, 130 
feet in diameter, and weighs 150 tons. Its 
maximum lift is 150 tons, and its cruising 
range is 4,000 miles. A remark- 
able feature i is that cabins, saloons, 
and everything except the control 
cabin and engines are inclosed 
within the envelope. An upper 
deck area of 5,550 square feet is 
devoted exclusively to one large 
lounge. Designed for service be- 
tween England and India, the 
craft is built to carry 100 passen- 
gers at a speed of sixty-three 
miles per hour. 

At present there are six super- 
dirigibles in existence or under 
construction in the world. Abroad 
are the British R-101 and R-100, 
and the German Graf Zeppelin, 
while the United States has the 
Los Angeles and is building at 
Akron, Ohio, two air leviathans 
that.will eclipse in size any now 
completed. The ceremony of “‘lay- 


ing the master ring”’ of one of these super- 
liners was scheduled to take place recent- 
ly. This is comparable to laying the keel 
of an ocean liner or battleship, since the 
central ring is the first of the circular 
pieces that will form the hull. Enough of 
the huge hangar has been completed to 
shelter the airship being built. 

Meanwhile it has been announced that 
the Graf Zeppelin will start April 1 on its 
heralded Arctic voyage of exploration 
under the scientific leadership of Dr. 
Fridtjof Nansen, faméus Norwegian polar 
explorer. 


France Tries Oil Motors 


IL-BURNING airplane motors are to 
replace gasoline engines in all French 
military planes, following their official 
adoption by the French Air Ministry. The 
plan is to make the gradual substitution 
first in the school training planes, and 
later in all army and navy aircraft. 






Leo P. Delsasso, inventor of a naval sonic depth-finder, ana- 
lyzing sounds with one of the instruments used in his experiments 
to develop a new sound-refiection type of airplane altimeter. 


Engineers regard this step as one of the 
most radical of recent years in aviation 
progress. Oil-burning motors are con- 
sidered much safer than those using gaso- 
line, because of the difficulty of igniting 
accidentally the heavy oil that is burned. 
Recent progress has been made in this 
country and abroad in adapting “Diesel” 
or oil-burning engipes to aircraft use, and 
a plane so powered recently made a suc- 
cessful flight from Detroit to Langley 
Field, Va. Nevertheless the rather ex- 
cessive weight of an oil motor hitherto 
has been considered a handicap to its 
practical use. 

The French government’s decision fol- 
lows announcement of a new lightweight 
type of motor invented by P. Clerget, 
French engineer, which reduces this weight 
to about four and one half pounds per 
horsepower. It is a nine-cylinder engine, 
like the successful American model, and 
develops 100 horsepower. 


A New Altitude Recorder 


N INSTRUMENT that will project 
sound waves from an airplane to the 
ground, receive the echo, and translate 
the elapsed time into the ‘number of feet 
that the airplane is ee the earth, is 
now being tested in experiments 
conducted at the University of 
California, Los Angeles, Calif. 
Leo P. Delsasso, inventor of a 
naval sonic depth-finder, is en- 
gaged in the work of applying the 
principles of sound ection to 
this new type of altimeter. For 
two years, it is said, Delsasso has 
been analyzing the sounds made 
by an airplane, and the results of 
this study will be used in adapting 
the principle of the marine instru- 
ment to the air. 
The new instrument is designed 
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to record changes in the ground level, 
such as mountains and hills, which would 
not be revealed by the ordinary baromet- 
ric pressure type of altimeter. 


A 227-Mile Aerial Photo 


HOOTING at an invisible target with 

an aerial camera, Capt. A. W. Stevens, 
United States Army Air Corps photog- 
rapher, recently obtained the most dis- 
tant photograph ever made. The target 
was Mount Rainier, 14,000-foot peak in 
the state of Washington, and the distance 
was 227 miles from the Oregon point 
where Captain Stevens was flying at an 
altitude of nearly 17,000 feet. 

The object of the test was to demon- 
strate the possibility of clear, long-dis- 
tance photography for military 
purposes. It was made possible 
by the use of camera filters that 
cut out all but invisible, haze- 
piercing “infra-red” light, which 
was recorded by photographic 
plates especially sensitized to these 
rays by a new process. 

Captain Stevens and his pilot, 
Lieutenant John Corkille, could 
not see Mount Rainier when the 
picture was taken. Stevens point- 
ed the camera in what he believed 
was the right direction and 
snapped the shutter. When the 
plate was developed, the shadowy 
image of the distant peak was 
clearly visible. An interesting fea- 
ture was that it appeared in the 
photograph to be lower than 
nearer, less lofty mountains, due to the 
curvature of the earth. Measurements to 
be made on the photographs may sup- 
port the suggestion, however, that objects 
actually below the horizon may be photo- 
graphed by long-distance cameras on ac- 
count of the possible bending of light rays 
to follow the earth’s surface. 

The honor of taking the highest aerial 
photograph also belongs to Captain Stev- 
ens, who photographed Dayton, Ohio, 
from an official height of 37,854 feet. 


Invents Expanding Wing 


AKING off from the ground with the 

wings of his plane spread wide, the 
pilot of the future may operate a control 
to make the wing surface narrower for 
speed flying, and operate it a second time 
to restore the wings to their full size for 
landing. Such is the prediction of Fred 





Model of an airplan: equipped with new shrinkable wing, show- 
ing mechanism by wiiich the pilot may enlarge the wing surface 
for taking off or landing, and reduce the surface for speed flying. 
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First four-seater, all-metal autogiro designed by Juan de la Cierva, 
and tested at Pitcairn Field, Philadelphia, Pa., preparatory to the 
commercial manufacture of ‘‘ windmill planes’’ on a large scale. 


OR swift travel the 

public is taking to the 
uncongested air —and to 
the water as well. An 
article in a forthcoming 
issue tells of the surpris- 
ing part motor boats are 
playing in the modern 
scheme of transportation. 


Ries, of Compton, Calif., who has in- 
vented airplane wings which, it is claimed, 
will contract and expand freely to meet 
the needs of the moment. 

Ries’s new shrinkable wings are 
built in three sections overlapping length- 
wise like a telescope and fastened 
together in three places by 
metal hasps that slide freely 
in grooves to permit the 
parts to open or close. The 
spread of the wings is con- 
trolled from the cockpit by 
a gear mechanism back of 
the wings over the fuselage, 
which regulates two 
jointed arms. 


Now—-A National 
Air Ambulance 


HE first commercial 
ambulance service by 
airplane has just been or- 
ganized, according to an 
announcement of the New 
York City firm that spon- 
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Almost like a toy is the miniature monoplane built by two mechanics at the Granite City Airport, near 
It is only 16 feet long, with 25 4 feet wing spread, but can speed 75 miles an hour. 


sors it. It offers day and night service 
between New York and any point in the 
country having an adequate landing field. 
Airplane speed may save the lives 
of patients by a quick dash from 
remote sections to a metropolitan 
hospital. Also the transit will be 
smoother in a plane than in a jolt- 
ing automobile ambulance. Space 
in the planes will be adequate to 
accommodate doctors and nurses 
to attend the patient. 

The largest planes of the service 
will carry relatives and friends as 
well. 


New Distance Mark 


Y A nonstop flight of nearly 
5,000 miles, Dieudonne 
Costes and Maurice Bellonte, French air- 
men, have apparently shattered all rec- 
ords for a distance hop. Leaving Paris 
recently with Tokio as their announced 
objective, they all but completed the 
ambitious flight. They were finally forced 
down near the village of Tsitsikar, Man- 
churia, in the northeast corner of China. 
Although reports of the exact distance 
covered are conflicting, the shortest pos- 
sible airline distance between Paris and 
Tsitsikar, a check shows, is approximately 
4,930 miles. That is about as far as the 
distance between London and Seattle, 
Wash. The previous nonstop distance 
record was made by two Italian airmen, 
Captain A. Ferrarin and the late Major 
C. P. del Prete, who covered about 4,400 
miles in a flight from Rome to Brazil. 


Up with 170 Passengers 


ITH 169 persons numbered in the 

official list of passengers and crew, 
the Dornier monster seaplane DO-X re- 
cently made a flight of nearly an hour over 
Lake Constance, Switzerland. A four- 
year-old boy not counted in the records 
brought the total to 170 persons, by far 
the largest number ever taken aloft at 
once, either in airplane or dirigible, in the 
history of aviation. 

This achievement marked the latest of 
nearly forty successful flights of the Ger- 
man seaplane. On this occasion it lifted 
a dead weight of fifty-two tons into the 
air. Despite the enormous weight, it 
landed on the lake surface so smoothly 
that many of the passengers, who were 
sitting on benches and chairs, were not 
aware of it. 

A transatlantic flight tentatively sched- 
uled for next (Continued on page 134) 
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Launching the Pernambuco, 
flagship of a fleet of twin- 
motored Sikorsky amphibian 
airplanes for the 6,000-mile 
New York-Buenos Aires line. 
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Shots of Flying Progress 


A new lifeboat for transocean 
eircraft, called nonsinkable. It 
carries sail and outboard motors. 
Closing the windowed hatch (in 
the circle) makes it air-tight. 


Students learn the fine points of parachute 
jumping in a new parachute school opened in 
Chicago. Jack Cope, holder of the world’s 
record delayed opening jump, is instructor. 


¥ ee 


A newly designed testing stand for airplane engines at 
Madison, Wis. Engine is below and control room above. 


The latest method of teaching aviation, intro- 


duced in the first women’s flying school at New 
York University, is that of “piloting” model 


An improved type of revolving airport bea- 


planes. The model, placed in the wind stream of a con, pictured at the right, is equipped with a 
small wind tunnel, is controlled by the student wind direction indicator to aid pilots in land- 
with a regulation stick. Thus she learns the ing at night. This indicator, invented by Maj. 


secrets of turning, banking, looping, and so on as Francis Boyle, U. 


. Army, throws a colored 


a preliminary to the first actual airplane flights. beam of light a mile or more into the wind. 
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The earth’s birth—a gaseous projectile, shot 
from the sun, condensed to form the planets. 


NE day, eons ago, as the lonely, 
planetless sun, a rotating ball 
of white-hot gases, was drifting 
through space, it was partly 
disrupted by the close approach 

and gravitation of another large, swift- 
moving star. 

The terrific attraction of the new star 
raised two enormous tides of gas on the 
sun, one on each side. As the bulging sun 
continued to revolve, two great waves of 
gaseous fire, thousands of miles high, rolled 
around its surface during each rotation. 

These hot tides became too vast for the 
sun’s own gravitation to hold back. Bit 
by bit, gas was sprayed out from the tidal 
crests as though the summit of an ocean 
tide erupted a giant geyser. So immense 
were these outbursts, so speedy the jets of 
white-hot gas as they escaped, that at 
least one long, sausage-shaped projection 
of gaseous solar matter stretched itself out 
on the side toward the passing star. Per- 
haps a similar cosmic blimp shot out from 
the other tide, on the opposite side of the 
sun. 

Some of this solar gas condensed, form- 
ing eight planets and some of their moons. 
One of these planets, as small beside its 
parent sun as a pea beside a volley ball, 
was the earth. 

The mighty celestial upheaval that 
created the earth and the planets Mer- 
cury, Venus, Mars, Jupiter, Neptune, 
Saturn, and Uranus took place not more 
than 3,000,000,000 years ago and probably 
not less than 1,300,000,000. In round 
figures, then, it may be said that the 
birthday of the earth occurred 2,000,- 
000,000 years ago. 

Such, in substance, are science’s latest 
answers to the perennial questions: How 
old is the earth? And how did it originate? 


_— new hypothesis regarding the 
earth’s beginning, known as the tidal 
theory, was worked out principally by 
two distinguished British scholars, Sir 
James Jeans and Dr. Harold Jeffreys, 
both of whom have published books upon 
the subject within the last few weeks. 

Among the happenings on the earth’s 
birthday was the creation of a gaseous 
dusty veil behind which the sun is be- 
lieved to have disappeared until the series 
of planets was fully formed. Dr. Jeffreys 
calls this veil the “resisting medium.” 
And it is from this that he derives his best 
hints about the latest date at which the 
earth’s birthday can be placed. 

Not all of the gas that spurted out of 
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The Earth Is Two 
Billion Years Old 


New Tidal Theory Explains How 
the Planets Sprang from the Sun 


By THOMAS ELWAY 


the sun during its encounter with the 
passing star collected into the globes of 
the planets. Much of this solar gas must 
have remained in space as gas or perhaps 
as myriads of tiny globules cooled to 
particles of solid dust. Dr. Jeffreys says 
that this vast cloud of dust and gas 
probably revolved around the sun, to- 
gether with the newly created planets. 
Like drapery on an Oriental dancer, the 
sun’s veil whirled with its owner, a cosmic 
dust-dress spangled with cooling worlds. 

Thus spinning with the sun, this dust 
cloud would not slow up the motion of the 
planets in their orbits to make them fall 
ultimately into the sun, as a dust cloud at 
rest in space would do. But even the 
spinning cloud would have one planetary 
effect. It would make the orbit of each 
planet as nearly a circle as possible, for 
only by moving in an exact circle around 
the sun could a planet reduce to a 
minimum the friction encountered from 
the dust cloud. 

The orbits of the planets certainly were 
not all perfect circles in the solar system’s 
beginning, or even as near to circles as 
most of these orbits are today. In- 
stead, the orbits of the inner planets, in 
particular, were probably stretched out in- 
to lengthened ellipses, like cross sections 
of footballs. For the planet Mercury, 
smallest of the solar system and closest to 





Models illustrating effects of the earth’s rotation and shifting of 
axis—tesults of the stellar encounter which formed the earth. 


the sun, for example, Dr. Jeffreys has cal- 
culated what this elongation of the 
original orbit was just after the earth’s 
birthday. Astronomers know what the 
orbit is now—very nearly a circle. The 
difference gives a measure of how potently 
the dust cloud of the sun’s veil must have 
worked on this orbit to make it a circle 
between that remote birthday and today. 

It is possible, too, to calculate about 
how thick the original veil was and about 
how fast it would operate to convert the 
lengthened orbit of Mercury into a circle. 
With the preceding data, that permits 
calculation of the orbit’s age—in other 
words, of the birthday of Mercury. And 
since Mercury and the earth were born at 
the same time, this same date must have 
been the birthday of the earth: It is safe 
to say, Dr. Jeffreys concludes, that this 
date cannot have been later than 1,000,- 
000,000 years ago. 


N SEARCHING for the earliest date 

that may mark the terrestrial birthday, 
help comes from the earth’s crust. In some 
of the rocks are minerals containing ura- 
nium, a chemical element which turns 
very slowly into lead—about one half of 
it in five billion years. Analyzing these 
minerals to discover how much uranium 
and how much lead they now contain, 
geochemists compute the number of years 
since each was formed in 
the earth’s crust. ‘Such 
age estimaces, made from 
uranium? | lead minerals 


in many arts of the 
—_ scru: ‘ndicate,says 

Jem . that the 
aa sc ynot be 
younger th: ~vut 1,300,- 


000,000 years, and prova- 
bly is not older than 
3,000,000,000 years. These 
are the limits between 
which must lie the missing 
date. 

The 1,000,000,000-year 
minimum calculated from 
the orbit of Mercury is con- 
firmatory. A midway date 
of about 2,000,000,000 
years ago fits everything, 
including another limiting 
date which can be calcu- 
lated from the time proba- 
bly necessary for the 
former veil of dust’ and 
gases to be absored com- 
pletely into the sun except 
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for its small present remnant, probably a 
thin disk in the plane of the earth’s orbit. 


This memento of the earth’s creation is _ 


believed to be responsible for the dim, 
conical glow in the sky, pointing upward 
from the horizon like a thick finger, which 
may be observed on spring nights and 
which astronomers call the zodiacal light. 
Thus the earth’s birth date is written in 
the heavens and also stamped upon 
minerals which are buried deep beneath 
its own crust. 

The tidal theory of the earth’s origin 
really is a modification and elaboration of 
two earlier hypotheses. One, advanced in 
France in 1796 by Pierre Simon, Marquis 
de Laplace, is called the nebular hypoth- 
esis. Stating that all the planets of the 
solar system might have been formed out 
of matter left behind in the slow contrac- 
tion of a great gas ball or nebula, the con- 
densed mass of which is the present sun, 
this nebular hypothesis was taught uni- 
versally in the schoolbooks until less than 
thirty years ago. 


BOUT a century after its promulga- 
tion, mathematicians found that the 
theory was impossible and it was aban- 
doned. That left the earth, so far as 
science knew, without a beginning, but 
other theorists hastened to bridge the gap. 
Two professors then at the University of 
Chicago, the late Dr. T. C. Chamberlin 
and Dr. F. R. Moulton, who has since left 


the field of education for that of business, .- 


elaborated a new idea—the so-called 
planetesimal, hypothesis. According to 
this idea, the earth and the other planets, 
like the goudess Minerva who, in Roman 
mythology,.sprang full-fledged from the 
head of Jupiter, were born from the body 
of their father, thesun. It was this theory 
which first pictured the great solar ad- 
venture as having resulted from the close 
approach of another star, whose proximity 
and gravitation disrupted the sun. 

As has been’seen, this part of the hypoth- 
esis was taken over by Sir James Jeans 
and Dr. Jeffreys. But another part, in- 
volving the so-called planetesimals, which 
gave the theory its name, has been re- 
jected. These planetesimals, as their name 
implies, were considered to be very small, 
very numerous bodies like minute planets, 
pulled out of the sun by the near approach 
of the other sts, soon chilled to solidity 
by the cold of.s;¢e, and then gathered up 
one by one to. .sm the mass of greater 
planets like t ,» garth, just as the globe 
continually punters meteorites at 
present. ,, ue 


Ik THE Chamberlin-Moulton interpre- 
tation, the earth scarcely had a definite 
birthday. Like Topsy, it just grew, little 
by little and millenium by millenium as it 
gathered up the planetesimals in its path. 
Like the earlier nebular hypothesis, this 
portion of the planetesimal hypothesis has 
proved to possess fatal mathematical 
flaws. 

First of all, it implies that the earth 
was never molten but merely grew to- 
gether bit by bit out of ice-cold planetesi- 
mals. ‘Certain geological facts, however, 
indicate that the earth once was molten. 
Secondly, mathematicians compute that 
such a cloud of planetesimals never could 
have combined into #olid planet but, if 
it changed into anything at all, would 
have produced. a cloud of hot gas gener- 
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Tidal theory of the earth’s origin. Enormous tidal waves of fiery gas were formed on each side 
of the sun by the close approach of another star. At least one of these projections was pulled away. 


ated by mutual friction and collision. 
Another defect of the hypothesis lies in the 
calculation that the planetesimals never 
could have produced the changes now be- 
lieved actually to have taken place in the 
shapes of the planets’ orbits. 

Starting from the same idea of the near- 
coming star, the tidal theory assumes that 
the matter drawn out of the sun was gas 
instead of solid planetesimals. 

The tidal theory of what happened on 
the earth’s birthday explains many things 
about the solar system. It accounts for 
the fact that all the planets revolve 
around the sun in the same direction and 
very nearly in the same plane, like runners 
circling a central pillar in a stadium. 
Direction and plane, of course, are those 
in which the visiting star went by. The 
theory explains, too, why the outer 
planets are less dense than the inner ones, 
for the less dense chemical elements were 
probably more plentiful in the outer lay- 
ers of the primitive sun and went farther 
when the gases jetted out during the en- 
counter. 

This suggests that the outer planets 
Uranus and Neptune, perhaps even 


HAT are the stars 

made of, and how 
were they formed? Mr. 
Elway will tell of astron- 
omy’s latest answers to 
these mysteries in another 
article which will appear 
in a forthcoming issue. 


Jupiter, may be worlds with atmospheres 
of light gases such as hydrogen or helium, 
instead of the denser gases of the earthly 
air. 

Sometime in the early youth of the 
earth, before its crust could have much 
more than cooled, the adolescent planet 
suffered a similar convulsion to that 
which gave the planets birth, astronomers 
believe, but one more violent in propor- 
tion. This was the birth of the moon, a 
body believed to have been formed by the 
tidal disruption of an earth still hot and 
liquid in its interior. The cause was the 
gravitation of the sun. Some geologists 
hold that the deep basin of the Pacific 
Ocean is the scar left when the moon was 
torn away. It has not been possible, as 
yet, to calculate the ages of the earth and 
the moon from their present mutual rela- 
tions. But there are indications that this 
may be possible some day, when it will 
provide a check on the calculations from 
the orbit of Mercury. 


N THE moons of other planets, too, and 

in the orbits and characters of those 
mysterious small planets called asteroids 
circulating between Mars and Jupiter— 
objects still quite unexplained by any 
theory of solar-system origin—it is proba- 
ble that future astronomical mathe- 
maticians will find other possible measures 
of the earth’s age; other celestial horse- 
teeth which may be examined to see how 
far time and circumstances have worn 
them down. Meanwhile, a date about 
two billion years ago is the experts’ best 
estimate for our planet’s birthday. Until 
some more exact figure is proved by 
further discoveries, this approximate date 
is likely to be accepted. 
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John L. Baird, British television inventor, 
adjusting his ‘noctovisor’’—an infra-red ray 
detector he designed for “seeing in the dark.”’ 


ACK from an expedition off the 
coast of Newfoundland, in which 
new methods of detecting ice- 
bergs were tested, Dr. Howard T. 

Barnes, of McGill University, Montreal, 
Canada, is reported to be working on a 
device for revealing fog-hidden icebergs to 
mariners through the agency of infra-red 
rays or “black light.” This is the newest 
practical use suggested for these invisible 
rays, which have been put to work in 
secret military telegraphy, in long-dis- 
tance photography, and in seeing in the 
dark by television. Soon the strange 
beams may be employed in beacons to 
guide ships through fog, and may guard 
homes against burglars. In industry, they 
may stop trains automatically at a danger 
signal or halt a factory machine when an 
operator’s hand strays too near an exposed 
gear. 

“Radiant heat” is another name for 
infra-red rays. The heat of a bonfire 
beside a track is felt through the window 
glass of a railroad car by infra-red rays. 
It is not ordinary heat, for, like light and 
radio waves, the infra-red beam traverses 
empty space as wellasair. Like light, it 
can be focused by mirrors and lenses. It 
has a definite place in the scale of ether 
wave frequencies. Its vibrations are be- 
low the threshold of sight, its name mean- 
ing “below the red.” This distinguishes 
the rays from the “ultra-violet” rays of 
sunlight and health lamps. 

For a long time little was known about 
this newly unexplored “ray-region.” Now 
the rays promise to open up worlds of 
application. They penetrate human flesh 
to a depth of several inches, and 
therefore have a marked curative 
value in certain rheumatic conditions. 
They pierce fog and mist to greater 
distances than any other known 
forms of light. They are not stopped 
by haze, as are ultra-violet rays. 
Hence they are both invisible and 
powerful. 

When an ordinary searchlight— 
one source of infra-red—is covered 
with a dark sheet of glass which has 
been coated with copper oxide or a 
black sheet of ebonite, it looks pitch 
dark. Actually the dark beam is 
streaming through. Sensitive electric 
cells can detect it miles away. Work- 
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Infra-red rays were used by Capt. A. W. Stevens, Army Air 
Corps, to take this photo showing Mt. Rainier 227 miles away. 


ing out a practical principle that would 
combine the beam and the electric cells, 
Government experts during the war in 
the United States and France evolved se- 
cret infra-red signaling systems which 
probably would have been utilized in 
Army and Navy service had the war gone 
on. John L. Baird, the English television 
pioneer, was stimulated by these experi- 
ments to invent a so-called “noctovisor”’ 
—literally an electric eye that could see in 
the dark. In a dark laboratory he made 
dolls visible on a distant screen by radio 
vision by a device similar to television 
machines, the dolls being lit by dark infra- 
red beams instead of by visible light. 
The electric detecting cells used to pick 
up the rays are similar to the photo- 
electric cells or ‘electric eyes” of daytime 
television and talking movies except that 
they are especially sensitized to infra- 
red rays. They will respond to the impact 
of a ray in such an amazingly brief time 
that they can register as many as 100,000 
individual impulses per second. It is this 





Receiving apparatus of the infra-red signaling system 
developed during the war by the U.S. Bureau of Standards. 
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- Rays That Penetrate 
1 Fog and Darkness 


By GEORGE LEE DOWD, JR. 


capacity that fits them for 
signaling and television in 
the dark. 

An infra-red beam is a 
heat beam, and its heat 
may be detected. This 
discovery opens up an- 
other field of application, 
the acute detection of ice- 
bergs being one of the 
possibilities. The electric 
thermometer or thermo- 
couple is capable of de- 
tecting the heat of a candle 
six miles away, and the 
bolometer, even more sen- 
sitive, can respond to a 
beam causing a tempera- 
ture change of only one 
five-millionth of a degree. 
In Dr. Barnes’s device, 
the iceberg is tracked 
down by the scarcity of 
infra-red rays coming from its direction, 
due to its low temperature. Contrarily, 
the presence of another steamship in the 
fog can be revealed by the heat of its 
funnels. The hot funnel broadcasts rays 
in all directions, and the thermometer 
picks them up and betrays the latitude 
and longitude of the ship. 





LTHOUGH the eye cannot see infra- 


red rays, the camera can. Newly- 
developed plates specially sensitive to the 
rays have uses in aerial and distance 
photography, astronomy, medicine, and 
metallurgy. Elsewhere in this issue is 
described ihe feat of Capt. A. W. Stevens, 
of the Army Air Corps, who recently used 
infra-red rays to photograph Mt. Rainier 
in Washington through a haze at a dis- 
tance of 227 miles. Ivan Bertrand and L. 
Justin-Besancon of Paris have succeeded 
in taking photos of kidney cells by a 
process involving a stream of the rays 
through a microscope (P.S.M., Nov. ’29, 
p. 145). They are being used to study the 
obscure action of fluxes used in welding, 
by taking pictures of the blinding flash at 
the tip of a welding rod (P.S.M., Dec. ’29, 
p. 30). Furthermore, astronomical 
photographs of Mars and Venus 
taken by infra-red light have yielded 
the most up-to-date information 
about their surface and atmosphere. 
All these discoverieS of new uses 
for infra-red rays have been very 
recent. Only four years ago the 
writer of a popular book on physics 
dismissed the rays in this summary 
manner: “Below the longest color 
waves—the red—are, as we saw, the 
waves of radiant heat, and we need 
add little about these.” Now en- 
gineers are just commencing to learn 
what tremendously important things 
infra-red rays may turn out to be. 
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Back of the M 


By 
KARL VOOGHT 


T LEAST five 
prominent rivals 
of the world’s 
tallest skyscrap- 

er, the 792-foot Wool- 
worth Building, are at 
this writing projected 
in New York City. 

Already well advanced 
in construction is the 
Chrysler Building of sev- 
enty-five stories, 850 feet. 
Definitely authorized is 
the Empire State Build- 
ing, to occupy the former 
site of the Waldorf- 
Astoria Hotel and to 
rise eighty stories, ap- 
proximately 970 feet. A 
little shorter will be the 
National City Bank- 
Farmers Trust Com- 
pany Building in down- 
town New York, which 
is expected to tower 
seventy-one stories, 925 
feet. Fourth of the con- 
testants is the projected 
new tower structure of 
the Metropolitan Life 
Insurance Company at 
Madison Square, an- 
nounced as probably 100 
stories but as yet of un- 
determined height. 
Fifth, and apparently to 
be tallest of all, is the proposed Lefcourt 
Building in the Times Square area of the 
city, for which a height of 1,050 feet is 
being considered. Chicago is not far be- 
hind these New York giants, with the 
Chicago Tower Building planned for a 
maximum of 880 feet. 


x 


ITHIN the memory of the major- 

ity of living business men engi- 
neers presented weighty arguments to 
prove that twenty stories, then thirty 
stories, and finally forty stories would be 
the ultimate maximum of skyscraper con- 
struction. As has happened so many 
times before in technology,.these negative 
pronouncements turned out to be flimsy 
guesses. Somewhere, within the next 
few years, the 100-story record undoubt- 
edly will be accomplished or eclipsed. Per- 
haps before readers of this paragraph are 
dead, 200 or 300 stories will be a fact 
among the skyscraping homes of big 
business organizations. 

It becomes increasingly evident that 
the limitations to skyscraper heights are 
economic considerations, not engineering 
ones. In a recent study by the American 
Institute of Steel Construction, it was 
decided that on land valued at $200 a 
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Looking down nearly 850 feet from the spire of the world’s tallest skyscraper, the new 
75-story Chrysler Building at Forty-Second Street and Lexington Avenue, New York. 


square foot a sixty-three-story building 
costing approximately $39,000,000 would 
give the maximum return on the invest- 
ment; a rate computed at ten and one 
quarter percent. Doubling the value of 
the land would provide maximum profits 
for a structure reaching seventy-five 
stories into the air instead of sixty-three. 
The more valuable the land the higher 
the skyscraper which can be built on it 
economically. 

Once there was a belief that skyscraper 
heights would be definitely limited by 
considerations of elevator speed. Every 
floor to which a skyscraper rises necessi- 
tates elevator service. Every elevator 


Jig yea month a leading 

American psychologist 
tells. of “Springs That Move 
the Human Mind”—explain- 


ing the brand-new “Gestalt” 


theory and comparing it with 
the Freudian and other 
ideas of human behavior. 
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uses up so much ground 
space for its shaft. Ob- 
viously there must come 
a point of increased 
height at which the 
ground area used for 
elevator shafts takes up 
so large a fraction of the 
building site as to de- 
stroy the chance of profit 
for the builder. This 
can be minimized by in- 
creasing elevator speed, 
so that one elevator 
carries more traffic and 
serves a larger fraction of 
the building. Recent 
conclusions that  sky- 
scrapers of 200 stories or 
more are possible rests 
upon the _ probability 
that this elevator speed 
may be increased almost 
indefinitely. 


Hottest Flame 
Cuts Anything 


FLAME hot enough 

‘to eat its way into 
an iron safe like an auger 
into cheese—even hot 
enough, it is probable, to 
melt a hole in a stone 
wall as a volcano melts 
out rock to form lava— 
has been invented by Dr. Frank M. 
Strong, of Syracuse University. The heat 
producer of the new super-torch is pow- 
dered, metallic aluminum burning in a 
blast of high-pressure oxygen gas. 

That many metallic dusts are combust- 
ible is well known to chemists. Powdered 
magnesium is the essential constituent of 
the well-known flashlight powder used by 
photographers. Iron dust may be set on 
fire in an atomizer of oxygen with a bril- 
liant pyrotechnic display. Dust of metal- 
lic thorium, under proper conditions, will 
set itself on fire brilliantly and hotly 
by mere contact with air, as has been 
proved by Dr. Harvey Rentschler, 
president of the New York Electrical 
Society and research director of the West- 
inghouse Lamp Works. 

Aluminum dust as a heat producer is al- 
ready familiar in the mixture called 
thermite, in which the powdered alum- 
inum is mixed with powdered oxide of 
iron. When this mixture is ignited the 
aluminum dust exchanges partners chemi- 
cally with the oxide of iron, the aluminum 
and theoxygen combining while the iron is 
set free as molten metal. In this case not 
all of the energy of the combination be- 
tween aluminum and oxygen can be set 
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free as heat, for some of it must be used 
to decompose the oxide of iron. This loss 
of heat Dr. Strong avoids by providing 
oxygen gas with which the aluminum can 
combine. 

In his torch, a stream of aluminum 
dust is mixed mechanically with a stream 
of high-pressure oxygen. This mixture, 
supplied through eight separate pipes, is 
focused on the flaming point of the torch. 
So great is the affinity of aluminum for 
oxygen that the mixture may be touched 
off with a match. The temperature at- 
tained is great enough, Dr. Strong re- 
ports, to cut through any known solid 
substance. 


Timing the Earth 


NEW way to make the earth 

time its own rotation, as though 
a foot racer carried a stop watch to 
time himself, has been devised by 
Captain Frank B. Littell and J. E. 
Willis, of the United States Naval 
Observatory, in Washington. 

The earth’s rotation is taken by 
all scientific men as a fundamental 
standard of time. By it are regu- 
lated the clocks of all civilized coun- 
tries. To make sure that the astro- 
nomicali clocks which keep this 
world time are always correct, they are 
checked at intervals by observing the 
apparent motion of the stars. From the 
instant a star passes precisely above an 
astronomical observatory tonight until 
the instant that same star passes overhead 
tomorrow night is precisely one day. 


Cf popranel this fundamental time unit 
is measured by a human eye. Looking 
through a telescope pointed directly over- 
head, an astronomer observes the instant 
at which the image of a selected star 
passes across a fine spider web inside the 
telescope. At that instant the astronomer 
presses a button which serves to check the 
error, if any, of the observatory’s clocks. 
One difficulty of this method is the intro- 
duction of what is called the “personal 
error’; due largely to the time which the 
astronomer needs to see the coincidence 
of star and spider web and to work the 
muscles necessary to press the signal 
button. 

To avoid such errors 
the Washington astrono- 
mers have devised their 
new method. Installed in 
Washington is a special 
telescope called a Ross 
Reflex Photographic 
Zenith Tube. Light 
rays from stars almost 
directly overhead enter 
this vertical tube through 
a lens and strike a sur- 
face of metallic mercury 
at the tube’s bottom. 
Thence they are reflect- 
ed to a photographic 
plate. As the whole tube 
turns with the rotation 
of the earth, star images 
make tracks across this 
photographic plate. 

Captain Littell and 
Willis have attached to 
this Ross telescope de- 
vices by which each tick 
of the observatory’s clock 
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Captain Frank B. Littell, of the U. S. Naval Observatory, with 
the new telescopic precision instrument utilized for checking 
the world’s standard time. Directed at a given star. it literally 
makes the revolving globe time its own rotation automatically. 


moves the photographic plate of the tele- 
scope a trifle. Thus the trail made by a 
passing star consists of a series of dots or 
dashes on the plate, not a continuous line. 
Just before the selected star is to pass 
directly overhead, the position of the 
photographic plate is changed. Two lines 
of dots or dashes are thus produced, one 
for the star trail before the change of 
plate position, the other for the star trail 
afterward. By measurement and com- 
putation of these, the astronomers deter- 
mine the precise fraction of a clock-tick 
at which the star was exactly vertical. 


The New Hydrogen Twins 


HE discovery of a new pair of twins is 
not often world-wide news, but an 
exception occurred recently at the meet- 
ing of the American Chemical Society in 
Minneapolis, when Dr. K. F. Bonhoeffer 
produced twin hydrogen. 
From an ordinary steel cylinder con- 





The discoverer of twin hydrogen, Dr. K. F. Bonhoeffer, of Germany, and the apparatus 
with whichrhe split the supposedly indivisible element into two distinguishable gases. 
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taining compressed hydrogen, Dr. 
Bonhoeffer drew some gas which 
he then passed through tubes con- 
taining a special form of char- 
coal cooled to hundreds of degrees 
below zero by liquid hydrogen. 
The gas was ordinary hydrogen, 
containing both of the newly-dis- 
covered twins. Out of the appara- 
tus came one twin only, the other 
one held back by the super-cooled 
charcoal. The twins look alike, act 
alike chemically, and are _ indis- 
tinguishable by the majority of 
ordinary tests. They differ, how- 
ever, in a few physical properties, 
including some related to heat. By 
passing his separated twin over a 
heated platinum wire, Dr. Bon- 
hoeffer showed that this twin re- 
moved heat from the wire at a 
different rate from that of the other 
twin or of ordinary mixed hydrogen. 

The explanation of why the 
hydrogen twins differ from each 
other is based on modern theories 
of atomic structure. One simple 
method of regarding atoms is to 
consider them systems of rapidly 
moving particles. A familiar model 
of hydrogen atom is that of a tiny 
“solar system” at the center of 
which is a particle called a proton. Revolv- 
ing around this proton, like a single plant 
around the sun, is one electron. 

It seldom happens that hydrogen atoms 
exist thus singly. Ordinarily they com- 
bine, two by two, to produce what 
chemists call hydrogen molecules. Dr. 
Bonhoeffer’s twins are twin molecules, 
not twin atoms. 

Full explanation of just how the twins 
differ from each other would require ex- 
cursion into modern quantum mechanics 
and higher mathematics. Approximately, 
the idea is more simple. Think of the 
hydrogen atoms each as turning in- 
dividually, like a cartwheel. Imagine two 
of these spinning cartwheels attached to 
each other by a common axle. through 
their hubs. There are two ways, obvious- 
ly, for this attachment to be made. In 
one form both cartwheels would spin in 
the same direction like the wheels of a 
wagon. In the other form they would spin 
in the opposite direction. These two possi- 
bilities provide the two 
hydrogen twins. The 
constituent atoms are 
believed to be the same. 
In the two-by-two mole- 
cules, one has the same 
spin on both of its sides, 
and the other has op- 
posite spins on opposite 
sides. 

The chief interest of 
Dr. Bonhoeffer’s experi- 
ment was, undoubtedly, 
that this difference in the 
atoms had been predict- 
ed in advance by stu- 
dents of theoretical atom- 
ic science. 


Filming Human 
Organs 


XPRESSIONS of 
the emotions, con- 
ventionally depicted on 
the movie screen by 
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rolling eyes or heaving chests, 
may now be indicated, some- 
what more gruesomely, by 
actual photographs of wildly 
beating hearts. —Two German 
experts, Dr. Victor Gotheiner 
and Kurt Jakobsohn, have per- 
fected a method of converting 
the familiar X-ray pictures of 
human internal or- 
gans into motion pic- 
tures. 

The difficulty in ac- 
complishing this has 
always been the lack 
of any lens or similar 
device by which X- 
rays can be focused. 
These rays penetrate 
a lens of ordinary 
glass just as_ they 
penetrate human 
flesh. A lens of lead 
glass stops them alto- 
gether, still without 
focusing them. The 
wave length of the 
X-rays is so close, in- 
deed, to the spaces which separate in- 
dividual atoms in glass or other lens- 
making materials that ordinary photo- 
graphic methods do not work with X- 
rays at all. Present X-ray photographs 
are really shadow pictures. 

Several years ago, the distinguished 
American expert, Dr. Lewis Gregory 
Cole, prepared X-ray motion pictures of 
the human stomach in action by combin- 
ing into a motion picture film separate 
X-ray shadowgraphs made second by 
second through a living patient. This 
method was too laborious for wide use. 

Dr. Gotheiner and Jakobsohn have de- 
vised a simpler procedure. Placing in 
front of the patient a special fluoroscopic 
screen by which the X-ray shadowgraph 
becomes visible, the German experts then 
photograph this screen with a motion 
picture camera, just as though a picture 
on a movie screen were rephotographed. 

The new method is expected to be 
applicable in many medical and surgical 
problems; the photography, for example, 
of the motions of a stomach suffering from 
spasms or other disorders. Motion pic- 
tures of beating hearts are equally possible 
and may aid the diagnosis of heart 
disease. Pictures of joints in motion may 
disclose actions of normal joints as con- 
trasted with those affected by rheuma- 
tism, arthritis, and similar disorders. 
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River **Tank’’ Boats 


HE problem of navigating 

the country’s waterways that 
are too shallow for ordinary 
transport may be solved by a 
new “caterpillar boat,” which 
might equally be called a river 
tank or a floating box car. The 
device is one of the very few new 
ideas in water transportation in 
more than a century. 

Developed by the Standard 
Unit Navigation Company of St. 
Louis for service on the Cumber- 
land River, in Tennessee, the 
new power boat consists of little 
more than a deck, below which 
is a mechanism not unlike the 
continuous tread of a wartime 





POPULAR SCIENCE MONTHLY 














‘2 s 

Removing automatically developed film from the 
new camera which makes X-ray motion pictures of 
the internal organs in action. At the left is part of 
an X-ray film of a human stomach, and at the right 
is a remarkable X-ray film of the human lungs. 


tank. Broad, shallow paddles move on 
endless belts, backward underneath the 
boat and forward inside its shallow hull. 
As yet, the craft designed on this principle 
to serve as towboats on shallow rivers 
demand a draft of about two feet. Prob- 
ably the endless tread drive can be modi- 
fied for still shallower watercourses and 
for use on cargo craft which are self- 
propelling. 

A system of collection and distribution 
of freight quite similar to the system used 
on railways has been devised on the 
Cumberland River and its taibutaries. 
There is even a radio telephone dis- 
patching system, it is reported, by which 
the captains of towboats learn where and 
when to pick up loaded barges, just as the 
dispatchers issue orders to conductors and 
engineers of railway trains. 

The engineering equipment of the Cum- 
berland River boats, designed by West- 
inghouse engineers, consists of Diesel 
engines driving electric dynamos, these 
dynamos being connected, in turn, to 
motors which operate the two tracks of 
treadlike paddles. By operating these 
two tracks separately, one on each side of 
the boat, or by varying their speeds, the 
pilot can steer his craft without a rudder. 
This Diesel-electric drive, like that used 
recently on numerous larger vessels, pro- 
vides a combination of flexibility and 
efficiency not obtainable, it is claimed, 
with any other method of power develop- 
ment used for such purposes. 

Students. of transportation have long 





The curious new Diesel-electric river boat Sunco-Aé4 on the 
Cumberland River, Tennessee. Designed for navigating 
shallow waters, it is driven by paddles on an endless belt. 
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insisted that the world is neg- 
lecting its waterways, espe- 
cially waterways which are too 
shallow. for ordinary canal 
boats. If streams and rivers 
can be utilized in their natural 
state, without the expense for 
construction and upkeep of 
complicated locks, channels, 
and other works of 
3 canalization needed 
Be be for ordinary craft, 
= ‘e these waterways pro- 
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= ” imaginable. 
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a> than a steel knife 






q blade, stronger than 
a be the steel wires used 
> a for deep-sea sound- 
a° ings, as rustless as 
- gold or platinum, and 

as light as. aluminum 
not only would be a great boon to modern 
industrial civilization but is very likely to 
be supplied. So said Dr. Zay Jeffries, 
president of the American Society for 
Steel Treatment, at the recent meeting 
of that and other metallurgical organiza- 
tions at Cleveland, Ohio. 

Even now, metallurgists can obtain 
almost any single property that they 
want by selecting some metal. Chromium 
and the new alloy called carballoy are 
very hard. Vanadium steel and other iron 
alloys are strong and tough. Tungsten 
and osmium are exceedingly heavy. Alu- 
minum, magnesium, and the still newer 
bervllium are (Continued on page 135) 
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How Much Do You Know 
About Home Heating? 


EST your knowledge with 

these questions, chosen from 
hundreds asked by our readers. 
You will find the correct answers 
on page 132. 


1. Which is best for heating a 
home—vacuum vapor, hot 
water, steam, or hot air? 

- How does a mechanical 

stoker work? 

Which are better, high or 

low radiators? 

- Can a home be heated by 

electricity? 

- How does a one-pipe steam 
system work? 

6. If it takes several tons 
more coal to heat a certain 
house than it does to heat 
other similar houses in 
the same neighborhood, 
what is the matter? 

7. Which is better, a round 
or square boiler? 

8. When smoke and gas come 
out of the hot air registers, 
what is wrong? 

9. Why is stove size coal 
more expensive than the 
smaller or larger sizes? 

10. Should the fire be banked 

at night? 
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‘Why Aviation Needs New Maps 
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WALTER E. BURTON 


OR long-distance voyagers by air- 

plane or airship, the maps similar 

to those studied in school geogra- 

phies possess limitations when it 
comes to plotting courses. Such maps 
indicate directions, but positions of con- 
tinents, their shape, and the distance 
between two points are inaccurate ap- 
proximations. The earth is, roughly, a 
sphere, and to find the shortest distance 
between two points on such a body, 
‘‘great circle” measurements must be 
made. In other words, the shortest route 
is a portion of the largest circle that can 
be drawn on the sphere, passing 
through the two points. 

The Hydrographic Office of the 
United States Navy has produced 
great circle maps that enable mari- 
ners to plot their courses with ease. 
Now similar maps are in demand by 
aviators. For on them the shortest 
distance between two points on the 
globe can be measured in a straight 
line. 

The Graf Zeppelin did not fly 
‘faround the world.” In fact, no 
true circumnavigation of the earth 
ever has been accomplished. 

On a small globe map trace the 
Graf Zeppelin’s route. It extends 
from Lakehurst, N. J., to Friedrich- 
shafen, Germany, across Siberia to 
Tokio, Japan, thence across the 
North Pacific to Los Angeles, Calif., 
and on to Lakehurst. What the air 
liner really did was to fly around the 


Northern Hemisphere. A _ true trip 
around the world must follow a great 
circle route approximately 25,000 miles 
long. Every back yard, every point on 
earth, is on an infinite number of great 
circle routes. The equator is perhaps the 
most familiar great circle. Each meridian 
is another. 

The familiar flat maps in common use 
are called Mercator projections. They 


are constructed as if the spherical surface 
of the earth were cut into numerous seg- 
ments which were ironed out flat and 
then stretched until all of the spaces were 





Stretching a string over a globe map of the world reveals 
the little-known fact that the shortest route from San 
Francisco to London and Paris crosses Greenland. 


One of the new “great circle’? maps 
prepared by the Hydrographic Office 
of the United States Navy to enable 
mariners and aviators to chart direct 
courses. On it the shortest, or great 
circle, distance from Washington, D. 
C., to any point on the earth’s surface 
can be measured in a straight line—an 
impossibility with ordinary maps. 


filled in. Sizes and shapes of continents, 
especially those near the poles, are dis- 
torted. Meridians are parallel lines, 
whereas they really converge at the two 
poles. The only true great circle line 
on these maps is the equator. 

On the ordinary Mercator maps, the 
shortest flying route from San Francisco 
to London would appear to be across the 
United States to Boston or New York, 
thence across the Atlantic to the British 
Isles. But stretch a string between San 
Francisco and London on a globe, and 
you will see that actually the shortest or 
great circle route passes through 
Montana, goes up through Canada, 
passing near Winnipeg, crosses Hud- 
son Bay, strikes the southern tip of 
Greenland, and continues to London. 
Followed still farther, the route pass- 
es near Paris and Rome, crosses 
Africa, and touches Madagascar. 

Some day giant air liners will oper- 
ateon regular schedules between New 
York and Shanghai, Rio de Janeiro - 
and Sydney, or other far distant 
points. These liners, instead of fol- 
lowing steamship routes, will take 
the shortest possible courses—over 
great circles. They will, therefore, 
travel over the North and. South 
poles, as can be seen by stretching a 
cord ona globe map between the cities 
mentioned. For such flying, two- : 
dimensional maps will be useless. 
Accurate routes can be plotted only 
on the new three-dimensional maps. 
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N the following pages are presented a month’s record of invention, and brief bits about 
the new, interesting, and unusual things people are doing in all parts of the world. 











Experts Model Human Organs in Plaster 
to Aid Study of Medical Science 


ie THE old German toy-making town of 
Sonneberg is a busy shop where ex- 
pert model makers, descendants of a long 
line of craftsmen, are turning their skill 
to the aid of science. There human skele- 
tons, skulls, eyes, ears, limbs, and all 
other parts of the body are reproduced 
by the hundreds, to be sold to medical 
schools in many parts of the world for 
the study of anatomy. 

Done in plaster and strengthened with 
papier-mAché, the models are either nat- 
ural size or many times natural size, 
depending upon the part. A leg or an 
arm, for instance, is left with normal di- 
mensions, whereas a complex organ like 
the eye is made about nine inches in 
diameter. 

The marvelous accuracy which the shop 


An expert craftsman at work on natural sized models of the human 
skull. They are used by medical schools for the study of anatomy. 


technicians achieve in produc- 
ing these models is a vital 
element of the work, for suc- 
cessful medical training re- 
quires the utmost precision in 
the study of the human organs 
and the way in which they 
function. 
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A table full of model human ears, which include 
the marvelous mechanism of the inner ear. 
Though greatly enlarged, every part is repro- 
duced with scientific accuracy. At left: Adding 
finishing touches to enlarged model of the eye. 


Reproducing the abdominal organs in life-size plaster models of the human 
trunk—a task that calls for extraordinary precision and skill in workmanship. 
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Invents a New System of Radio Reception 



















The small power amplifier of the new radio 
receiver. Dr. Alger S. Riggs, the inventor, is 
at the right. Three of the special vacuum 
tubes are shown in the photo at the right. 


GROUP of business men and 

scientists in New York City re- 
cently witnessed a demonstration by 
Dr. Alger S. Riggs of a system of 
radio reception which he claims is 
entirely new. Dr. Riggs declares 
that special vacuum tubes he has de- 
veloped, when used in his special 
circuits, give even better than normal 
radio reception without making use of 
many features hitherto thought indis- 
pensable. 

All the tubes in the radio-frequency 
and audio amplifier stages of the circuit, 
he says, work with a positive bias. There 
is no grid leak nor grid condenser, and 


LI | the radio-frequency stages are 
aperiodic—they work without 
the aid of tuning coils and tun- 
ing condensers. Condensers and 
tuning coils are used in the set, 
however, in a pre-selector cir- 
cuit through which the incoming 
broadcast signals must pass 
before they reach the radio- 
frequency amplifier stages of the 
receiver. 

Another important improve- 
ment claimed by Dr. Riggs 
is a true “threshold” detector 


arrangement, which, he says, makes it 
possible to exclude completely static or 


other electrical interference, provided 
the signal strength is sufficiently great as 
compared with the undesirable noise. 





Broadcasting Penetrates 
into Mammoth Cave 


NUGLY lodged in the deep recesses 

of the Mammoth Cave in Kentucky, 
with a superheterodyne receiver and loop 
aerial set up beside them and seventy- 
five feet of sandstone rock above their 
heads, Dr. A. S. Eve and Dr. D. A. Keys, 
of the Department of Physics, McGill 
University, Montreal, Can., recently 
listened in on radio programs from Louis- 
ville, Nashville, and Cincinnati. They 
were experimenting to find to what extent 
radio waves will penetrate rock. With a 
300-foot aerial, coupled to the loop of the 
set, the program was distinguishable 
through 300 feet of rock. 

Similar experiments previously had 
been conducted in the Mount Royal 
Tunnel at Montreal. In both the cave 
and the tunnel it was found that high- 
frequency stations could not be tuned in, 
but that low-frequency stations came in 
loudly. The reception was hardly as 
strong as that in the open air, however. 


Worms Big as Water Pipes 


URGLING like a choked gutter as 

they retreat into their burrows, 
monstrous, pipe-sized earthworms from 
four to six feet long and an inch in 
diameter are reported to have been dis- 
covered by a recent naturalists’ expedi- 
tion in southeastern Australia. They are 
said to have green eggs from two to three 
inches long with tough horny shells. 


U. S. Army Loans Field for 
Goddard Rocket Tests 


ROF. R. H. GODDARD, Clark Uni- 

versity physicist and inventor of a 
high-altitude rocket, can fire his sky 
projectiles from Camp Devens, Mass. 

Permission to use the field for rocket 
tests was recently granted by the War 
Department upon the application of the 
Smithsonian Institution, which is back- 
ing Professor Goddard in his experiments. 
It is expected that Goddard’s next tests 
will be to extend the range of a high-flying 
rocket he has developed to soar miles 
above the earth and bring back weather 
records by parachute. Not long ago 
(P. S. M., Oct. ’29, p. 24) he fired a nine- 
foot rocket that flew high over Worces- 
ter, Mass., and descended with delicate 
instruments it contained intact. 


Doughnuts Centuries Old 


N CAVES of the prehistoric Basket 

Maker Indians east of Kenton, Okla., 
Dr. E. B. Renaud, of the Colorado Mu- 
seum of Natural History, found food 
cakes resembling the familiar doughnuts 
of a modern coffee shop, with the “hole 
in the center” and all. Cooking vessels 
and other household implements were 
unearthed at the same time. 

According to Dr. Renaud, these are the 
relics of a race which inhabited the South- 
west before the Pueblos came there. 
Their doughnuts survived but they per- 
ished; is there a moral here? 
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Auto Speed Challenger to 
Run on Silk Tires 


O WITHSTAND the terrific friction 
of traveling at a speed between 200 
and 300 miles an hour, silk tires are being 
manufactured for a new racing car in 
which Kaye Don, British racing driver, 
hopes to set a new speed record at Day- 
tona Beach, *la., this February. The 
car will have a_twenty-four-cylinder 
engine developing 4,000 horsepower. 
The challenger is being built in secret 
at Wolverhampton, England. Sir Henry 
Segrave holds the present world record of 
231 miles an hour. 


A Wave of the Hand Turns 
Radio ‘*‘Howls’”’ into Music 


FTER years of work on an instru- 
ment that will produce music when 
a person waves his hands before it, Prof. 
Leon Theremin, Russian scientist, recent- 
ly adapted it to commercial use. It has 
broadcast music over the radio and is be- 
ing demonstrated for sale to the public. 
The cabinet of the instrument is 
shaped somewhat like a typewriter cover 
with a metal upright post at one corner. 
Within the cabinet, eight vacuum tubes 
arranged in two oscillating circuits 
produce a heterodyne beat note simi- 
lar to those which cause howls from a 
radio receiver when two or more broad- 
casting stations interfere with one 
another. The pitch of the note is con- 
trolled by the position of the operator’s 
right hand relative to the metal post. A 
metal loop antenna is provided at the 
other side of the device to control the 
volume. When the left hand is raised or 
lowered above this antenna, the volume 
increases or decreases proportionately. 
The music produced somewhat resembles 
the tones of a violin or a ’cello. 





Playing a tune on the new musical instrument 
by movements of the hand about a metal post. 
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Flying Radio Laboratory Develops Airway Telephone 


The new Ford monoplane 
equipped as a radio lab- 


oratory. Note streamlined \ 


rod antennas on the top. 


Two-way radio communication in the air. At left is a small 
screen grid receiver, and at right a fifty-watt transmitter. 


HUGE “telephone booth on wings” 

\X has been added to the equipment of 
the Bell Telephone Laboratories, of New 
York City. It is an all-metal, tri-motored 
Ford monoplane equipped with unique 
apparatus for testing and improving 
radio telephone instruments and methods 
designed for the use of transport and air 
mail pilots. , 

In place of seats, the fourteen-passenger 
cabin contains two long laboratory 
benches and a wide variety of antennas. 
On the top of the fuselage, two stream- 
lined vertical rod antennas are mounted. 
Besides, there are two trailing wire an- 
tennas and several wing tip supports for 
various additional experimental aerials. 
The metal plane itself acts as a counter- 
poise ground. 

To supply electric current for the mid- 
air tests, batteries and generators are 
carried aloft. Some of the generators are 
run by the engines of the plane and others 
are wind driven. All metal parts of the 
machine are bonded, or electrically con- 
nected, and all ignition wires and spark 
plugs are carefully shielded to minimize 
interference. 

An intercommunicating telephone sys- 
tem is one of the unique features of the 
aerial laboratory. It enables experi- 
menters in different parts of the plane to 
talk to each other by phone as well as to 
converse with persons on the ground. 
Besides testing the latest advance in 
two-way radio telephone equipment, the 
plane will be used to measure the strength 
of radio waves at different altitudes 
under varying weather conditions and 
above different kinds ef territory. 

A midget radio head telephone re- 
ceiver, said to be the smallest in the 
world, was used by the pilot of the plane, 


ig. 





The midget radio headphone for pilots, 
designed to fit into the ear channel. 


Capt. A. R. Brooks, in one of 
the first tests. This tiny instru- 
ment is designed to fit into the 
ear channel, to which it con- 
forms in shape. 

A smaller plane, a four-pas- 
senger Fairchild cabin mono- 
plane, was previously used by 
‘the Bell laboratories in similar experi- 
ments. The new machine will allow 
more extensive tests. 

Two-way radio telephone systems 
have been used on the London-Paris 
passenger planes for some time and have 
been adopted by several American trans- 
port companies. They allow the pilot to 
keep in constant touch with the ground 
and to receive detailed weather reports 
as he flies. A new lightweight set, which 






Operating the plane’s apparatus which measures 
variations in radio signal strength during flight. 


is installed in the tail of a plane, has 
recently been given successful tests on 
the Transcontinental Air Transport ma- 
chines. Conversations are said to have 
been held with points more than six 
hundred miles away. 


Landlubber Yachtsmen to 
Sail on a Dry Sea 


“LANDLUBBERS’ yacht club,” 

resembling a gigantic, saucer-shaped 
motordrome, is to be constructed on a 
dry lake bed covering fifteen square 
miles of territory near Tonopah, Nevada. 
Although there is not so much as a pond 
within one hundred miles of the town, 
the citizens are undaunted and are going 
right ahead with their plans for cruising 
and racing on the dry lake. The actual 
yachts will ride upon bicycle wheels, but 
they will have regulation sails. It is said 
that the lake bed is level and as hard as 
concrete, while a good breeze may be 
had at all hours. 





Novel Floor Radiator Hugs the Baseboard 


ARM floors, better circulation of 

heat, and an attractive appearance 
in a room are the chief advantages 
claimed for a new type of 
radiator now being made. 
Long and narrow in shape, 
the radiator is built so that 
it may be attached to the 
baseboard of a wall or re- 
cessed, partly or completely, 
at the floor line of a 
room. It is eight inches 
high and three and one half 
inches deep, and is made 
in lengths of eighteen or 
thirty-six inches. Its struc- 
ture consists of steel fins 
welded on iron tubing and 
attached to a solid metal 
plate at the back of the 
radiator and to a metal 
plate along the front. This 
bracing, according to the 
manufacturers, safeguards 
it from leaking, breaking, 
or bending. Because of its 
shape and position, the 


radiator is said to diffuse a mild even 
heat, and to warm the floors as well as 
other parts of the room. 





Along the baseboard in the background may be seen the new 
radiator, designed to be more efficient and less unsightly. 





























Novel Auto Accelerator 
Has Rotary Pedal 


U NIFORM acceleration—the elimina- 
tion of jerky “pick-up”—and the 
saving of wear and tear on shoes are 
advantages claimed for a new “rolling” 
type of automobile accelerator pedal de- 
veloped by a Chicago manufacturer as 
a substitute for the usual button type. 
It is said to eliminate foot fatigue and 
thus increase driving comfort. 

The rotary accelerator, pictured above, 
is made of black rubber, fluted, and 
mounted on a brass bushing, to insure 
consistent and smooth performance. It 
is said to respond to the slightest pressure 
and not to stick or slip. It is adjustable 
to five different positions and may be 
used with or without a foot rest. 


Musical Scores Composed 
on a ‘*Typewriter”’ 


““T)LAYING the typewriter” will be a 

new musical accomplishment when 
composers avail themselves of a machine 
for writing musical compositions devised 
by an Italian musician-inventor. The 
novel “instrument” resembles an ordi- 
nary typewriter, but has sixty-four keys 
instead of the usual forty-two, and a series 
of buttons and levers controlling machin- 
ery that permits the writing of music in 
any key. A feature is a piece of mecha- 
nism like that forming part of linotype 
machines which “justifies” the lines, end- 
ing each with the end of a musical measure. 


Brains of Ice Age Men 
Found in Russia 


YMBOLIC of the ancient struggle be- 
tween the giant beasts that roamed 
the earth thousands of years ago and pre- 
historic man, the teeth of a woolly 
mammoth and two sets of _ petrified 
human brains were recently reported 
found side by side at Odinzowo, Russia. 
From a study of the mammoth’s teeth 
the discoverers estimated that the brains 
date from the Ice Age, at least 12,000 
years ago. If their assumption is correct, 
they are probably the oldest brains ever 
found. The fossilized brains were found to 
be only slightly smaller and less developed 
than those of recent inhabitants of the 
same section. 
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Motor Truck Roof Folds up Like a Screen 


DISAPPEARING rubber roof that 
slides back and forth along the top 

of a motor truck, and, when not in use, 
is folded automatically and housed in a 
casing above the driver’s cab, is the in- 
vention of A. G. Schlicher, of Allentown, 
Pa. He says it will offer surer protection 
to perishable loads during rainy weather 
than the canvas tops ordinarily used for 
the purpose. Besides this, its inventor 
claims that it is superior to a permanent 
roof in that it will not interfere with 
the speed of loading and unloadin~ 
The roof consists 
of a series of hard- 
wood crosspieces cov- 
ered by a topping of 
rubber. Strips of 
metal are fastened to 
the underside of the 
crosspieces and bent 
to fit over rails along 
the top of the truck 
body, thus allowing 


The cover of the housing raised to show the 
motor truck top neatly folded and packed. 


Dogs and Cats Harbor 
Dangerous Parasites 


HAT rats are infested with fleas 

which carry bubonic plague and other 
dangerous diseases is generally known 
(P. S. M., Nov. ’29, p. 46), but few per- 
sons are aware that “‘man’s best friend,” 
the dog, plays host to parasites that 
menace the health of his master. 

According to veterinary experts of the 
United States Department of Agriculture, 
about 475 different species of parasites 
inhabit the fur of dogs.and cats. Not 
only are some of these vermin fatal to the 
animals, but when transferred to human 
beings may cause deadly diseases, in- 
cluding plague and infantile Kala-azar, a 
tropical ailment. 

The findings of the Department of 
Agriculture investigators contrast sharp- 
ly with the experiences of two members 
of the faculty of Johns Hopkins Uni- 
versity, Baltimore, Md., who recently re- 
turned from the jungles of Central Amer- 
ica, where they conducted a survey of 
tropical diseases, and reported that they 
had shot 133 flealess monkeys. 


the roof to slide freely. When the roof is 
used it is pulled out of the casing to its 
full length and fastened down at the rear 
end of the truck. An automatic stop at 
the front end prevents its being pulled out 
too far. After the covering is no longer 
needed it is easily slid toward the front 
end of the truck and folded neatly in its 
casing. 

















The inventor demonstrates with a 
model motor truck how the dis- 
appearing roof slides out from its 
housing on top of the cab. Left: 
Fastening down the extended roof. 


Powdered Coal Increases 
Steamship’s Power 


LMOST twice the power developed by 
the old-time hand-stoked boilers was 
generated by one equipped with pulver- 
ized coal burners in a test conducted on 
the steamship Donau, of the North Ger- 
man Lloyd, which put in at San Fran- 
cisco harbor on its maiden voyage from 
Germany some weeks ago. The steamer 
has five Scotch marine boilers, four of 
which are fed by hand while the fifth is 
fired with pulverized coal. The latter 
developed 1,800 horsepower, as com- 
pared with 1,000 horsepower generated 
by each of the four others. Powdered 
fuel burners, it is said, will be installed 
in three more steamers of the company. 
The American freighter Mercer was the 
first vessel to burn pulverized coal on 
trial voyages in the spring of 1928 (P. S. 
M., June ’28, p. 45). 


Magnets Tell Why Famous 
Speedway Ruins Tires 


ASTILY summoned to the Indian- 
apolis Speedway when an automo- 
bile tire went flat in a recent nonstop 
speed test after only a few minutes use, a 
gang of sixty men, with three lengths of 
rope to which magnets had been attached, 
discovered the reason why the brick 
track, in its seventeen and a half years of 
use, had acquired the reputation of being 
hard on tires. 

Dragged around the two-and-a-half- 
mile course, the magnets collected enough 
tacks, small bolts, ard steel slivers to fill 
three straw hats. These articles had set- 
tled in the cracks between the bricks. 
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Talks to His Scholars Through Loudspeakers 


LOUDSPEAKER in every class- 
room, bringing to the students im- 
portant radio programs from a central 
radio receiver, or, at other times, messages 
direct from the principal; a cafeteria 
equipped with speakers that furnish 
music for the pupils at lunch time; and an 
auditorium in which the entire school 
may enjoy such programs in a body— 
these are innovations in a new $1,500,000 
high school at Great Neck, New York. 
In the principal’s office is an elaborate 
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Matthew P. Gaffney, principal of 
the new high school at Great 
Neck, N. Y., talking through the 
microphone at the switchboard 
which enables him to send either 
radio programs or his own voice 
to loudspeakers installed in the 
classrooms throughout the school. 
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At right: Pupils listening tc 
their principal’s voice from a 
loudspeaker hung from ceiling, 
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switchboard that connects directly with 
loudspeakers throughout the building. 
Merely by throwing a switch the principal 
may tune his students in on whatever 
program he thinks would benefit them. In 
this way the students can hear important 
public lectures and symphony concerts. 

On the principal’s desk is a microphone 
connected with the switchboard. When 
he wishes to issue instructions or announce- 
ments to classes, he may simply throw 
another switch and speak through the 
“mike” directly. 

Radio programs are supplemented by 
phonograph music transmitted along the 
same wires in the school to the huge 
loudspeakers in the cafeteria. Thus, 
when a suitable program may be picked 
up over the radio, it is used; otherwise 
the phonograph plays selected music. 
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Legs Too Fat? Maybe They’re Full of Water 


“T)\E-WATERING” the fat from 
bulky limbs may be the fashion- 
able procedure in the future for persons 
whose obesity is of a certain type. Ac- 
cording to Prof. Julius Bauer, Viennese 
physiologist, many women whose legs are 
too stocky to be beautiful do not have fat 
legs, but merely watery ones. In the 
latter case, the water seems to be held in 
the tissues in a peculiar suspension, as 
though retained by a chemical sponge. 
In order to tell whether a person is 
troubled with real fat or only the watery 
kind, Professor Bauer has worked out a 
method whereby drops of salt solution 


are injected beneath the skin for a test. 
A small pimple or wheal is produced. If 
this vanishes in a few minutes, the fact 
shows that there is a tendency on the 
part of the patient’s tissue to retain 
water; hence his fat is not real. Con- 
trarily, if the wheal lasts for an hour or 
more, the patient is diagnosed as having 
bona fide fat. 

When the individual’s type of fat has 
been determined, it is then possible to go 
ahead with the proper treatment for his 
or her condition, which may consist of 
starving or reducing the water quota, as 
the case may be. 





New Electric Radiators Promise Economy 


EPLACING stoves and grate fires still 
employed to a surprising degree for 
heating in England, a new electric radia- 
tor designed to warm houses and offices 
at a reasonable cost is being introduced by 
the City of London Electric Lighting 
Company. It is claimed that the device 
can warm a room twenty-four hours for less 
than fifteen cents, while eliminating tend- 
ing a fire and removing ashes. 
The skeleton of the radiator is a group 


of metal sheets which are heated to a 
temperature nearly that of boiling water. 
The rising warm air is replaced by cold 
air from below, and a constant circulation 
of heat and air is maintained. The manu- 
facturers claim their invention uses less 
electricity than is required by an ordi- 
nary heater, as it radiates more heat on 
wave lengths that are absorbed by air. 
The ordinary glow-type heater produces 
much heat that is lost in the walls. 





Handy Magnifying Glass 
Supplies Own Light 


ARRYING within its case its own 
means of illumination, a new electric 
magnifying glass is designed as a handy 
aid in reading small print or in examining 
objects that require fine eyesight. The 
apparatus is fitted with glass at each of 
its circular ends. The circular barrel 
houses a magnifying lens so adjusted 
that when the device is rested on a news- 
paper, for example, the lens remains in 
perfect focus for reading. Within a box- 
like case at the side of the apparatus is a 
socket for a concealed electric lamp that 
supplies indirect lighting without inter- 
fering with the visibility through the glass 
ends. A cord from the device may be 
plugged into any house socket, and a 
switch on the side of the barrel permits 
the user to turn the light on or off at will. 
The device, which weighs less than 
fourteen ounces, is said to have a number 
of uses. Police departments have em- 
ployed it to examine fingerprints, and 
banks may use it to test checks and count- 
erfeit currency. Geologists may avail 
themselves of it to examine minerals, 2nd 
jewelers in repairing small watches—in 
which case the device may be rested on 
the table, leaving both hands free for 
working at the repairs. 


Detects Counterfeits in 
Ashes of Banknotes 


SHERLOCK HOLMES of the British 

detective service in India has laid to 
his credit the exposure of a banknote 
counterfeiter by employing the methods 
of microchemistry. R. M. Ghosal, 
principal of the Detective Training School 
at Insein, Burma, was called to investi- 
gate the lair uncovered by a police raiding 
party. A counterfeiter’s den had been 
broken into, but the criminal had tjme to 
dispose of his bogus banknotes by burning 
them. 

Removing to his laboratory the charred 
fragments, Ghosal mounted them be- 
tween glass plates and studied them. 
The verdict was that they had been 
banknotes, but thus far there was no 
proof that they were spurious. Falling 
back on much more delicate methods, 
Ghosal analyzed the ash of the notes, and 
by comparing their chemical composition 
with that of the ash of genuine notes, 
betrayed the counterfeiter’s work. 
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Secrets of Rapid Reading 

Revealed by Tests 

HE fastest reader is one who grasps 

the meaning of sentences almost en- 

tirely by eyesight, without mental pro- 

nunciation of the words before him. This 

is the conclusion of Professor Walter B. 

Pitkin, of Columbia University, New 
York, as the result of recent tests. 

He found that engineers are compara- 
tively slow readers, with an “eye-grasp” 
of only 3.3 words a second, while experi- 
enced editors read 7.2 words a second. 
But although engineers read slowly, they 
retain more facts per hundred words than 
any other group of men. 

Most persons mentally pronounce the 
words they read, declares Professor Pit- 
kin. This is because, as children, they 
learned to read soon after learning to 
talk, and the two language functions thus 
became linked in their minds. 


Hailstones Big as Tennis 
Balls Pelt African City 


AILSTONES larger than _ tennis 
balls bombarded Durban, South 
Africa, during a recent terrific hailstorm, 
causing damage estimated at $3,750,000. 
Reliable witnesses in various parts of the 
world have reported seeing falling hail- 
stones as large and weighing from half a 
pound to a pound or more, but this is 
believed to be the first time that one has 
been photographed. In the illustration, 
the huge hailstone is compared with a 
tennis ball, the diameter of which is about 
two and one half inches. 

The stones which fall during ordinary 
hailstorms measure from one eighth to 
one half inch in diameter, their size de- 
pending upon the violence of the upward 





How a large hailstone that fell at Durban, 
South Africa, compares in size with a tennis ball. 


columns of air that produce them. Hail, 
like rain, is caused by the vertical circu- 
lation of the air. Rain is formed by the 
condensation of drops of moisture in 
cooling air which grow larger as the air 
rises until they are heavy enough to fall. 
Each of the drops rises and falls at least 
once. Hail, which is frozen rain, is caused 
by the drops being tossed higher. 

In temperate regions such as the United 
States, a rainstorm turns into a hail- 
storm when the air columns rise to a 
height of about two miles and when there 
is a rapidly rising air current to juggle the 
freezing drops about at a high altitude, 
where they accumulate successive layers 
of snow and ice. As these two conditions 
seldom occur simultaneously except in 
summer thunderstorms, hail usually 
comes with thundershowers, almost al- 
ways in the summer and seldom at night. 
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Old Fort Becomes Modern Apartment House 


ROUND fortress, built 

in the early decades of 
the nineteenth century at eI 
Folkestone, on the south- 
east coast of England, has 
been converted by an enter- 
prising constructor into a 
modern apartment house. 
The fortress is part of the 
famous Martello towers that 
were erected to repel a po- 
tential French invasion at a 
time when the name of 
Napoleon was terrorizing 
Europe. 

There are three apart- 
ments in the building, each 
consisting of five good-sized 
rooms and a bath. The 
white color of the curious 
structure gives to it a cool 
appearance from the out- 
side, while its shape pro- 
vides it with ample window space to make 
that coolness a reality indoors. To add 
to the comfort of the tenants, garages 
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This hundred-year-old fortress at Folkestone, England, has 
been remodeled into an up-to-date apartment dwelling. 


have been erected at the rear of the tower. 
The apartments are furnished with all 
conveniences, including electricity. 





Music Visible on Screen 
Shows Students’ Faults 


“C\IGHT-SINGING,” a word used to 
denote the ability of some vocalists 
to read from a musical score without pre- 
vious preparation, may assume a new 
meaning with the perfection of an instru- 
ment that makes musical sounds visible. 
By means of the novel device, developed 
by engineers of the Westinghouse Electri- 
cal and Manufacturing Company, stu- 
dents of the voice and also of instrumental 
music may be trained visually as well as 
orally. The pupil’s efforts are picked up 
by a microphone and the sound waves, 
amplified and translated into electrical 
impulses, cause a small mirror to move. 
This mirror reflects a beam of 
light upon a second, and re- 
volving, mirror. This, in turn, 
reflects the light onto a screen, 
where it appears as a wavy line 
—a “visible sound wave.” 

With photographs of sound 
waves produced by expert mu- 
sicians as models, the student 
would be enabled to make com- 
parisons and thus might try to 
improve the quality of his sing- 
ing or playing. 


Fossil of 12-Foot Hog 
Found in Nebraska 


“T)RINGING home the ba- 

con” was no easy task in 
what is now Nebraska about 
twelve million years ago, for in 
that dim day the “cornhusker” 
state was inhabited by hogs the 
size of automobiles. The fossil 
skeleton of one of these gigantic 
pigs, seven feet tall and twelve 
feet long, dug up in Sioux 
County, Neb., was recently 
mounted at the University of 
Nebraska. This is one of the 
only two specimens of the mon- 
ster ever found. 


Pink Oyster Good to Eat, 
Health Experts Find 


““T TE WAS a bold man that first eat an 

oyster,” said Dean Swift, author of 
Gulliver’s Travels. No courage, however, 
is required to eat pink oysters, now that 
the New York State Department of Agri- 
culture has given them a clean bill of 
health, following an investigation by its 
bureau of chemistry. Formerly large 
quantities of pink oysters were discarded 
because dealers and consumers thought 
that their color indicated that they 
were unpalatable and harmful. The 
New York State chemists found this to be 
untrue, and pronounced the pink oyster 
as good to eat as its gray brother. 





Visitors at the Bronx Zoo, New York, were recently 
treated to the sight of a miniature edition of « giraffe, 
tallest of animals. When seventeen days old, the infant’s 
back was slightly above its mother’s knee. Full grown, 
it will be able to look into a second-story window. 
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Chair Arms Support Reading-Writing Table 


N ATTACHMENT for an armchair 
that provides a convenient table for 
letter writing, eating meals, or card play- 
ing and that can be used also as a book 
rest has recently been put on the market 
by a Newark, N. J., manufacturer. 

The attachment consists of a flat piece 
of wood hinged to two sidepieces that are 
strapped to the arms of the chair. The 
straps may be adjusted to fit arms of 
varying widths. When it has been placed 
in position, the device can be 
raised or lowered to suit the 
immediate need of the user 
and rigidly fastened at any 
one of five different angles. 

When used as a desk or table, 
the board is adjusted to a 
horizontal position. When con- 
verted to a book rack, the an- 
gle at which the table is tilted 
is adjusted to accommodate 
the eyes or the body position 
of the reader, and the side- 
pieces can be slid back and 
forward along the arms to vary 
the distance of the board 
from the user. In any case it 
is designed to prevent the strain 
upon back and shoulders which 
comes from prolonged leaning 
over a table or a desk. 

The appliance is said by the 
makers to be inexpensive, and 


is manufactured with various finishes and 
of different woods to suit individual re- 
quirements. It may be used with almost 
any type of armchair. 










The armchair table tilted at an angle to form a rest for 
a book or magazine. The device is strapped to the arms. 





House with Glass Walls Exhibited in Poland 


N UNUSUAL building that formed 
an interesting feature of an ex- 
position staged recently at Poznan, Po- 
land, suggests how dwellings of the future 
may appear if men eventually live in 
glass houses. Apart from a few posts and 
beams, the structure is almost entirely 
of glass. Built in an equal-sided L-shape, 
with a central tower, the house offers 
maximum sunlight and ventilation. 
Since hothouses almost entirely of 
glass minister admirably to the needs of 
plants, some health authorities see no 
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Constructed almost entirely of glass, this L-shaped dwelling was designed to supply plenty of 


reason why glass houses should not be 
used for human dwellings. In fact, the 
United States Public Health Service, in 
1928, erected a building of which glass 
was the principal material, in an attempt 
to determine experimentally how much 
sunlight should be admitted to a house 
and how large and of what shape win- 
dows should be (P. S. M., July ’28, p. 74). 
A few months ago, a Chicago architect 
suggested the use of translucent casein as 
a new material for the walls of houses 
(P. S. M., Sept. ’29, p. 47). 








Pes 





Sait 
. 


sunlight and air. Exhibited recently in Poland, it was suggested as the possible home of the future. 
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An Invention to Detect 
Hit-and-Run Drivers 


“LEASE arrest me”’ is, in effect, the 

message conveyed by a new German 
invention designed to aid the police in 
capturing “hit-and-run” automobile 
drivers. The moment a car hits a person 
or another vehicle, the device, located 
under the chassis, is said to raise a white 
plate with a winking red light above the 
license plate, and also automatically to 
disconnect and lock the speedometer, thus 
showing the rate of speed at which the 
car was traveling at the time of the ac- 
cident. 

The invention, of course, is valueless 
unless laws compelling its universal use 
are passed and unless the key is kept by 
the police to prevent unscrupulous motor- 
ists from tampering with the telltale 
mechanism. 


Automatic Switch Turns 
Out the Lights 





ITH a new attachment for electric 

light sockets, one pull on the chain 
turns on the light and winds a spring 
mechanism that automatically turns it 
off again at the end of a few minutes. The 
device was designed to eliminate the 
needless waste of current in cellars, store- 
rooms, and other places where lights are 
often left burning for hours after they are 
no longer required. 

The attachment fits between lamp 
socket and bulb and has a spring device 
wound by the pulling of the light chain. 
The mechanism, the inventor says, can 
be set for various periods, ranging from 
two to ten minutes, and at the end of the 
time for which it is adjusted will switch 
off the light. 





The names and addresses of the man- 
ufacturers of devices which are de- 
scribed on these pages will be supplied 
to readers on request wherever possible. 
Address letters to the Information De- 
partment, POPULAR SCIENCE MONTHLY, 
381 Fourth Ave., New York, N. Y., in- 
closing a self-addressed stamped en- 
velope for reply. 
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Useful By-Products from 
Waste Oil Field Brine 


HROUGH the magic of modern 
chemistry, oil field brine, the waste 
water which collects near the wells, now 
is salvaged for use. By a process dis- 
covered by Dr. Otto V. Martin, Okla- 
homa City chemical engineer, valuable 
by-products are extracted from the brine, 
including magnesium, used in flashlight 
powders and fireworks; bromine, used in 
the manufacture of dyes, medicines, and 
as a disinfectant; iodine, used in medi- 
cines, dyes and in photography; calcium 
chloride, a drying agent; and others. 
The discovery has led to the develop- 
ment of an entirely new industry. Not 
long ago, Dr. Martin completed at Okla- 
homa City the second of a chain of manu- 
facturing plants for the extraction of cal- 
cium chloride. Eventually, it is planned 
to establish factories in the vicinity of 
most of the world’s important oil-pro- 
ducing centers. Hitherto, the oil brine 
has been considered completely valueless 
and even a nuisance, and in some cases 
Dr. Martin has been paid for removing it. 
The cost of production, therefore, is 
made up only of labor and transportation; 
no raw materials need be purchased. 


Metal Stamp Prints Any 
One of 12 Characters 





N IMPROVED metal stamp fits into 
the vest pocket and prints any one 
of twelve characters. A small wheel set in 
a steel handle has a fraction line, an 
X-mark, a cipher, and figures from one 
to nine embossed on its edge. In using 
the device, the wheel is turned until the 
character desired is at the bottom. The 
wheel is locked in that position and the 
top of the handle struck with a hammer 
to indent the number on the metal. The 
makers point out that the device saves 
time usually lost in picking up and using 
different stamps, each embossed with a 
single number. The rotary stamp comes 
with interchangeable wheels, permitting 
the printing of figures of three sizes. 
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Hinged Life-Saving “Raft” Supports 20 Men 


ARGE enough to keep 
twenty men afloat, yet 
capable of being packed in a 
two-by-three-foot space, a new 
life-saving “‘raft’’ was recently 
tested in the Hudson River at 
New York City before mem- 
bers of the United States 
Steamboat Inspection Service. 
The “raft”? is made of short 
lengths of balsa wood covered 
with canvas and hinged so 
that the entire apparatus can 
be easily folded for storage. 
Balsa wood is employed be- 
cause, though quite tough and 
durable, it is the lightest of all 
woods, being much more buoy- 
ant even than cork, the ma- 
terial generally used in life 
belts and similar apparatus, 
Since 1898, constant efforts 
have been made to improve life- 
saving devicesfor useon vessels, 
In spite of the fact that of 435 
competitors at the Paris Exhi- 
bition of 1900 no one had pro- 
duced a device of sufficient 
merit to win the Andrew 
Pollok prize of $20,000 for the 
best method or device for sav- 
ing life from shipwreck, many improve- 
ments have since been effected in appara- 
tus of this kind. The new flexible “raft,” 





Testing the new life-saving raft made of pieces of canvas- 
covered balsa wood hinged to fold into a 2-by-3-foot space. 


with its qualities of performance and com- 
pactness, should add even more to the 
increasing safety of such devices. 





Turns Room Furnishings into Loudspeakers 


ILLOWS, photographs, vases, and 

wall hangings as loudspeakers are the 
latest thing in radio, developed by E. L. 
Rice, Washington, D. C., inventor, who 
has been experimenting to do away with 
old-style loudspeakers. Rice’s ingenious 
reproducers, which harmonize 
with other room furnishings and 
decorations, have been made 
possible by a new type of loud- 
speaker unit. 

The individual unit, which 
may be made in many different 
forms, is said to operate on the 
condenser principle. In speakers 
of this type, the vibration is 
caused by the variations in 
attraction between two con- 
ducting bodies when they are 
subjected to considerable differ- 
ences in electrical potential. In 
Rice’s design, layers of-con- 
ducting and nonconducting pa- 
per are subjected to the varying 
voltage that represents the mu- 
sic or speech at the output of the 
radio receiver. The noncon- 
ducting paper is, of course, made 
of ordinary pulp fiber, while the 
conducting sheets are rolled 
from pulp that has been im- 
pregnated with metallic dust. 

In the accompanying photo- 
graph, six loudspeakers may be 
located, if one knows their where- 
abouts. The pyramid-shaped ob- 
ject on the right edge of the 
cabinet is a cone loudspeaker, 
and in the inventor’s hand is a 
vest pocket loudspeaker in a 


leatherette jacket. Six speaker units con- 
cealed in the pillow under Rice’s head, and 
others in the vase and photograph easel, 
allow those articles to project sound. The 
tapestry on the wall forms one of the 
largest speakers using the new unit. 





Inventor of new loudspeaker unit listening to six different 
speakers, hidden inside various objects about the room. 
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Three-Beam Surgical Light Excludes Shadows 


NEW lighting system 

designed to give shad- 
owless illumination for sur- 
gical work of all kinds has 
been invented by Dr. Leon 
Lazar, a New York dental 
surgeon. It has been tested 
and approved by the United 
States Navy Department at 
Washington, D C., and has 
been adopted by several 
hospitals and many dentists 
in New York City. 

For dental work the instru- 
ment is mounted on a wall 
bracket or a floor stand, or 
may be attached to an exten- 
sion of the dental chair. It 
includes three independent 
sources of direct light, each 
projecting an intense beam. 
These beams may be con- 
verged simultaneously to any 
focal point by means of a 
single control handle, which 
also regulates the horizontal 
and vertical movements of 
the instrument as a whole. 
The three circles of light thus 
superimposed upon each other 
illuminate the entire mouth 
without shadows, while their 
angle of direction protects the 
patient’s eyes from glare. If 
one of the beams is obstruct- 
ed by the dentist’s body, the 
other two would still give shadowless il- 
lumination. A daylight filter to convert 
the intense artificial light to natural light, 
in which colors appear in their proper 
values, is a necessary adjunct for match- 
ing teeth, porcelain fillings, and the like. 

The model intended for use in the 
operating rooms of hospitals is even more 





Three beams in new surgical light, focused by one control, 
provide shadowless and glareless illumination for dental work. 


elaborate, involving eight light sources 
combined in a single ceiling fixture that 
throws a seventeen-inch arc upon the 
operating table. The cumulative patch of 
light thus produced is adjusted by means 
of a single control handle. General il- 
lumination for the operating room is 
radiated from the same fixture. 





Four children can ride on this back-yard merry-go-round, seven feet in diameter. The children 





operate the plaything themselves by means of four levers which move a mechanism similar to that on 


a railroad hand car, giving them exercise as well asfun. The apparatus is constructed entirely of metal. 
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Says Glass Desk Tops Ruin 
Office Workers’ Eyes 


HOUSANDS of dollars may be lost by 

American business men each year 
because their desk tops and those of their 
employees are covered with glass, the 
glitter of which causes eyestrain, resulting 
in mistakes that prove costly. 

This theory was advanced by Dr. E. E. 
Free, of New York University (Contribut- 
ing Editor of PopULAR SCIENCE MONTHLY) 
in a recent lecture given before a group of 
illuminating engineers at the Westing- 
house Lighting Institute, New York City. 
The pupils of the office workers’ eyes, Dr. 
Free explained, alternately expand and 
contract in an effort to adjust themselves 
to the double task of receiving the reflec- 
tions of bright light-points from the glass 
desk top and examining less brightly 
lighted papers at the same time. This 
condition causes eyestrain, and mistakes 
and a lowering of general efficiency are 
the results. Highly polished wooden desk 
tops are almost as harmful, Dr. Free 
added. He recommended the use of desks 
with tops of a nonreflecting material. 

On the other hand, Dr. Free said, the 
same principle might be applied to good 
advantage by persons who wish to pre- 
serve the privacy of their homes without 
cutting off the air supply by pulling down 
the window shades. A window framed 
with a few bright lights pointing outward 
prevents the curious from inspecting the 
interior of a room, even if it is normally 
lighted. This expedient might well be put 
into use by apartment dwellers in large 
cities, where windows often look out into 
courts only ten or twenty feet wide. 


Two-Inch Revolver Will 
Shoot Real Bullets 


‘.g 





ITTING into a case so minute that 

even when fully open it can lie com- 
fortably on the palm of the hand, what is 
believed to be the world’s smallest re- 
volver that will actually shoot is only 
about two inches long. Some forty years 
ago this tiny curio and a companion piece 
were sent over to the United States from 
England. The one shown here belongs 
to Miss Elsie Aymar, of New London, 
N. H., and has been carefully guarded. 
Its mate, however, cannot be found. 


Giraffes Tie Up Telegraph 


IREQUENT breaks in African tele- 
graph wires are caused by giraffes 
running into them, according to a recently 
returned big-game hunter. The height 
attained by many giraffes places the wires 
well within their reach; the tallest speci- 
men ever shot measured nineteen feet. 
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Radio Held Blameless for 
Weather Disturbances 


ADIO broadcasting has been cleared 

by Joseph Sanson, French meteor- 
ologist and engineer, of the often-heard 
charge of causing disturbances in the 
weather. In an exhaustive study of 
records covering French weather during 
the last two hundred years, Sanson found 
that the same atmospheric irregularities 
that prevail today puzzled the citizens 
of France long before the Revolution. 

As a matter of fact, meteorologists for 
some years have branded as a popular 
fallacy the belief that radio affects the 
weather. The notion became so wide- 
spread, however, that scientists deemed 
it necessary to make an investigation. 
The fact is that, compared with the enor- 
mous quantities of similar electrical 
energy released constantly into the at- 
mosphere by thunderstorms, the ether 
vibrations from all the broadcasting 
stations in the world combined form less 
than the proverbial drop in the bucket. 

But the weather, as all radio fans know, 
does affect broadcasting. Static, for 
example, is the voice of certain types of 
weather. It may be caused by lightning, 
snow, or rainstorms, and has been traced 
to advancing heat and cold waves. Sun 
spots and other solar irregularities also 
interfere with radio transmission. 


Minute Brain Center May 
Control Man’s Weight 


HETHER a person is destined to be 

fat or thin may be determined for 
him from birth, according to the re- 
searches of two German physiologists, 
Professors W. Grunthal and E. Grafe, of 
Rostock University. They conclude that 
an infinitesimal button at the base of the 
brain probably controls one’s ‘‘basal 
metabolism,” which is really the rate at 
which an individual expends energy. A 
thin, nervous person consumes enormous 
amounts of energy, burning up his food 
at a terrific rate, while a stout persen 
stores it up in the form of fat. The 
German scientists say that the tiny 
brain nucleus apparently is not subject to 
voluntary control, and hence, if this 
theory is correct, the ability to regulate 
weight by the mere exercise of “will 
power” would be out of the question. 


Finds ‘‘Left-Eyed’’ Persons 
Spell Words Backward 


MAN who writes “ton” when he 

means “not,” and “bat” for “tab,” 
may be “left-eyed,” according to Dr. W. 
F. Dearborn, a psychologist of Harvard 
University. This is the optical con- 
sequence of a natural tendency to be 
left-handed, he said, and may be ex- 
pressed in “mirrored” reading or writing. 
It may be one of the reasons why some 
backward children cannot learn to read. 
Other peculiarities, such as writing 
“framing” for “farming,” are associated 
with a sort of “ambi-dexterity” of the 
eyes. 

A back-hand slant in writing likewise 
may be a left-handed or left-eyed trait, 
declares Dr. June Downey, University 
of Wyoming psychologist. 
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Fishermen Learn Their Trade in Classroom 





Instructor demonstrating to future fishing ship captains the proper way to navigate into a harbor. 
Care of nets and rigging of sailing vessels are also taught in this unique school for fishermen. 


HE fine points of deep-sea fishing, 

instead of history or the three ‘“‘R’s,” 
are taught at a school recently established 
in England. The class meets around a 
large table, pictured above, the top of 
which represents a channel and harbor. 
Toy vessels are navigated among minia- 
ture sandbars and past incoming steamers 
by both the instructor and the students. 


The purpose of the instruction is to en- 
able the fishermen who attend the schocl 
to take out papers as masters of trawlers. 
Besides training in navigation, the cor- 
rect use and care of nets and the handling 
of sailing vessels is taught the future 
captains of ocean fishing schooners. In 
the background of the photo is shown a 
working model of a net and hoist. 





Builds Own Honeymoon Car of Queer Design 


HEERILY smiling away any possible 
omens of bad luck that such a begin- 
ning might suggest, a resident of Kings- 
ton, near London, England, took his 
bride off on their honeymoon in a curious- 
shaped three-wheeled vehicle combining 
in its construction the features of a 
motorcycle and roadster. 
The car, resembling a shoe in appear- 
ance, was built by the bridegroom himself 


to conform to his own ideas of speed and 
comfort. A platform constructed on top 
was designed to hold the trunk for the 
wedding trip. The hood is radically 
sloped, the motorcycle rear wheel and 
engine are attached at the rear of the car, 
and fenders have been stripped from the 
front wheels and supplanted by a lone 
mudguard of motorcycle size over the 
single wheel at the rear. 





The newlyweds taking off for their honeymoon in the curious cycle car built by the bridegroom by 


combining an old roadster and half of a motorcycle. A platform at the top carries the trunk. 
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Theater Tickets Sold “Cafeteria Style” 





The automatic ticket seller at Symphony Hall, Boston, Mass. The patron is reserving her seat 
by removing a dummy ticket from a slot in the desired location on the rack-diagram of the hall. 


OX-OFFICE crushes a few minutes 
before the curtain’s rise and the de- 
lusions of patrons who think that the 
ticket agent is “holding out on them” 
and keeping choice seats for his friends, 
are two of the nuisances of the average 
theater lobby that may be eliminated if 
an automatic ticket selling device re- 
cently installed at Symphony Hall, 
Boston, Mass., is generally adopted. 
This invention may best be described 
as a “ticket cafeteria.’”’” It comprises a 
rack diagramming accurately the location 
of every seat in the house, with corre- 
sponding slots in which dummy tickets are 


inserted. The customer may. thus choose 
his own seat and “‘reserve” it by remov- 
ing the dummy ticket from the slot and 
presenting it at the box office. The stub 
of the dummy ticket protruding from the 
rack resembles a genuine ticket; the hid- 
den part, however, is really an applica- 
tion blank for tickets on which the 
purchaser inscribes his name and address. 

Although this method suits the Boston 
auditorium’s purpose particularly, sea- 
son tickets being collected and paid for 
later, with a few modifications the same 
device might function equally well in 
other theater ticket offices. 





One-Man Jack Raises Car for Work Beneath 


A. auto jack device that so 
lifts a car into the air as to remove 
the necessity for mechanics working 
under the machine in a pit has been in- 
vented by C. Emil Liedberg, of Chicago, 
Illinois. Driven on steel runways, the 
automobile can be lifted at the forward 
end through a screw mechanism operated 
by hand cranks. One man, it is 
said, can raise a heavy machine 
in this way. In case of repairs 
on the front wheel brakes, an 


adjustment permits the side supports of 
the jack to be moved closer together, 
bringing the runways between the wheels 
and under the front axle. Then when the 
runways are elevated, the wheels are 
lifted clear so that they can be turned or 
removed. The jack can be moved about 
the garage with little difficulty. 





Onc man lifts the front end of a car with the new portable jack. The car is rolled on runways which 
are lifted by a screw mechanism operated by a hand crank. The jack is a substitute for repair pits. 
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New Anesthetic Lessens 
Fear of Operation 


HAT familiar bugbear of surgical 
patients, taking an anesthetic, may be 
eliminated in the near future. Dr. J. S. 
Lundy, of the Mayo Clinic, Rochester, 
Minn., and Dr. I. M. Isenberger, of the 
University of Kansas, have collaborated 
in producing a new anesthetic called 
“isoamylethyl barbituric acid,” which 
is said to give fewer unpleasant. after 
effects and incur far less danger than 
many of the local anesthetics now in use. 
The occasional bad effects, principally 
convulsions, of cocaine and its later sub- 
stitute, procaine, are known. Certain 
products of barbituric acid were found to 
give protection against these convulsions. 
Investigation and experiments with these 
products were extended until last year 
Dr. Lundy reported that he had success- 
fully administered the new anesthetic 
more than a thousand times. It may be 
given to the patient by mouth, or it may 
be injected into the veins to produce all 
or part of a general anesthesia in major 
operations. It is said not to produce 
nausea and vomiting. 


Puadese Motor Fuel from 
**Wild’’ Oil Well Gas 


Y RUNNING an electrical current 

through ‘‘wild gas,” the gas which 
escapes from oil wells, Professor S. C. 
Lind and Dr. George Glockler, Univer- 
sity of Minnesota chemists, recently pro- 
duced a substitute motor fuel. 

The gas was made to flow through a 
glass container provided with an inner 
tube which conducts electricity. When a 
current at a pressure of 1,800 volts was 
shot through the gas, motor fuel trickled 
to the bottom of the container. About 
one quart of liquifl was produced from 
eighty gallons of the gas. 

The investigators explained that the 
test does not pave the way for the manu- 
facture of cheaper gasoline. The new 
process, however, is another potential 
weapon in combating any future gasoline 
famine. Other new methods of producing 
motor fuel are the hydrogenation process 
which converts crude oil into 100 percent 
gasoline by employing hydrogen under 
high pressure and the similar German 
procedure of making synthetic gasoline 
out of soft coal (P.S.M., Sept. ’29, p. 48). 


Hog-Stomach Extract Used 
to Treat Anemia 


N EXTRACT made from dried hog- 
stomach was found by recent ex- 
periments at the University of Michigan 
to be more effective in fighting anemia 
than liver, used successfully for this pur- 
pose during the last few years. The new 
preparation, said to resemble sawdust 
and to be tasteless, is so highly concen- 
trated that only an ounce a day will pre- 
vent a patient’s relapse. This single 
ounce is declared to equal a pound of 
fresh liver or about three ounces of liver 
extract. The experimenters who de- 
veloped the extract assert that the sub- 
stance will not cure pernicious anemia, 
but will relieve the patient’s suffering. 
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A New Railway Roadbed of Concrete Slabs 


REATLY increased speed for railway 

trains, with smoother and more com- 
fortable riding, is the goal sought by engi- 
neers of a newly installed concrete road- 
bed project at Beech, near Detroit, Mich. 
The rigidity of the new construction 1s 
said to prevent sagging of the rails under 
the wheels of passing trains, thus offering 
sixteen percent less tractive resistance 
than the broken stone wooden tie road- 
bed in common use for the past seventy- 
five years. In addition, it will materially 
reduce costs of upkeep, it is stated. A 
quarter-mile concrete roadbed installed 
three years ago has proved its worth, and 
the present extension of this trial section 
incorporates many improvements. 


The new roadbed consists of concrete 
slabs, each nineteen feet six inches 
long and nine feet wide and weighing 
about fifteen tons. Handled by the ordi- 
nary crane equipment of a railroad, the 
slabs may be pre-cast, cured, and trans- 
ported to their ultimate location. There 
they are fitted together with tongue-and- 
groove joints extending their full width. 
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A section of the concrete-slab roadbed 
showing how the rail is fastened by ad- 
justable bolts set at an angle. At left: 
The roadbed under construction. Note 
the transverse joint in the foreground. 


Girders supporting the rails are 
cast with the base slabs. At inter- 
vals of six feet, transverse girders are 
placed across the slabs, between the 
rail girders, the spaces between them be- 
ing later filled with ballast. 

The rail fastenings consist of adjust- 
able two-inch bolts, set at an angle in steel 
bars embedded in the concrete base slabs. 
At the bottom of each bolt is a cast shoe 
slotted to bear against the base of the rail. 
Precise alignment of the rails is made pos- 
sible by simple adjustment of the bolts. 





Mysterious Paints Change Color at Night 


OME years ago an_ Englishman, 

Thomas Griffiths, painted his gate- 
post white with ‘‘a new pigment having a 
zinc basis.” Immediately thereafter the 
post began to behave peculiarly. Shortly 
after sunrise the post turned black, but as 
night fell it became white again. 

The behavior of this remarkable post 
has never been satisfactorily explained, 
according to Lyman Chalkley, Jr., of the 
Pennsylvania State College, although to- 
day the existence of such peculiar-acting 
paints and other similar substances has 
been repeatedly confirmed, and the name 
“phototropic” has been applied to them. 
Indeed, the paint manufacturer who sup- 
plied the gatepost pigment declared that 
he already had been familiar with its 
peculiar property and that it had been 
causing him considerable trouble. Ever 
since, the same trouble has dogged the 
steps of manufacturers of lithopone, a 
pigment containing sulphide of zinc that 
is used in paint manufacture. The phe- 
nomenon has nothing to do with phos- 
phorescence, another property of certain 
compounds of this sort. 

Today more than two hundred sub- 
stances are known to be phototropic; 
that is, they change color when exposed to 
light and change back again in the dark. 


Many organic dyes, particularly in liquid 
solutions, are phototropic. So are certain 
colors produced with mercury salts in 
photographic toning processes. A Ger- 
man chemist, H. Stobbe, has found it 
possible to stain fabrics of wool, cotton, 
and silk with phototropic colors. 

Numerous theories have been suggested 
to explain phototrophy, but it is unknown 
today whether its usual cause is a distinct 
chemical change produced by light in the 
substance, or whether light changes its 
color by straining the orbits of electrons 
within the substance. Whatever the 
cause, it is known that light waves of 
short wave length have the strongest 
effect on phototropic substances. 


New Chinese Alphabet? 


NEW Chinese alphabet was the re- 

cent proposal of Loh Seng Tsai, of 
China, who would create it by the direct 
application of psychology. He would 
break up the old-style Chinese characters 
into “letters” of one or two strokes each. 
After finding which were quickest to 
write, and most legible, he would assign 
new phonetic sounds to them and recom- 
bine them into new word-characters. 
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Indian Runners Outpace 
Horses and Deer 


“C'WIFTER than a horse” is a phrase 

that is literally true of the Zuni 
Indians of the American West, who are 
often able to outdistance ponies on a long 
stretch. Their greatest rivals in this re- 
spect are the Tarahumare Indians of 
Mexico, who can outstrip deer in the 
chase and some of whom have been known 
to run as far as 170 miles without stop- 
ping. The Tarahumares, who boast that 
their forefathers were the couriers of the 
Aztec monarchs, are said to be the great- 
est runners in the world, and the Mexi- 
cans, knowing their worth, employ them 
to run wild horses into the corrals. 

Both the Zunis and the Tarahumares 
lay great stress on races that are con- 
ducted on the occasions of important cere- 
monial rites, such as those during the 
planting and harvest seasons. The night 
before a Zuni race, the participants bury 
various mystic symbols to the incanta- 
tions of a priest. Before a Tarahumare 
race, the priest buries human bones along 
the course to spell doom to the runner 
unearthing one of them. 

At the start of a Zuni race, the runners’ 
heads are bound with bands of cloth. The 
runners then line up on a diagonal line, 
the leader of each team standing ahead 
of his men. On the captain’s foot is 
placed a race stick, about as thick as a 
finger and long enough to cover the base 
of his toes. At the signal to start, he 
tosses the stick as far ahead as he can; the 
runners dash for it, and the first man to 
reach it kicks it ahead to continue the 
race. The Tarahumares use a ball. 


Combination Tool Adjusts 
Auto Valve Tappets ° 


DJUSTMENT of tappets on over- 
head valves is made a quick and easy 
process, it is said, by means of a new’tool 
specially manufactured for this purpose 
in Cleveland, Ohio. The tool consists of a 
socket wrench and a screw driver, the lat- 
ter being inserted through the hollow 
stem of the socket. The wrench is for 
loosening the locking nut, and removable, 
interchangeable sockets can be used. The 
screw driver fits into the adjusting screw, 
and adjustment is made by turning its tee 
handle. As each part works independently 
of the other, readjustments may be made 
without removing the tool. 





Adjusting overhead valve tappet with new tool 
combining socket wrench and screw driver. 
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Giant ‘‘Hand’’ Tows Ocean 
Liners into Berth 


EACHING out like a colossal guid- 

ing hand, a huge curved spring 
girder grasps the bows of great ocean 
liners entering the new Tilbury docks, 
near London, England, and pulls them 
into the berth, where hydraulic bilge 
blocks rise from the bottom and grip 
their keels. 

As a result of the recent opening of the 
new docks, which took twelve years and 
$70,000,000 to construct, the largest 
vessels now can berth only twenty-six 
miles from the British capital. 

An idea of the proportions of the de- 
velopment may be gained from the fact 
that the entrance channel is 1,000 feet 
long, 110 feet wide, and forty-five and a 
half feet deep at high water, and contains 
a huge lock, consisting of two parts, one 
700 feet and the other 300 feet long. 
Hydraulic sluices fill or empty this enor- 
mous lock in only ten minutes. 

The dock proper is connected with a 
dry dock 750 feet long, 110 feet wide, and 
thirty seven and one half feet deep at high 
tide. A passenger landing stage, resting 
upon sixty-three massive steel pontoons 
and costing $1,800,000, completes the 
chief features of the structure. The old 
Tilbury docks were opened in 1886. 
Their area was extended to ninety acres 
in 1917, when work on the present im- 
provements was begun. 


Rubber Tail Lamp for 
Trucks Unbreakable 


WISTING or bending instead of 
breaking off when it comes into con- 
tact with a curb or other obstruction, a 
new flexible rubber tail lamp for motor 
trucks is designed to save repair bills and 
to avoid court summonses for defective 
lighting gear, according to its maker. 
The lamp itself is made entirely of 
rubber and is fitted with an especially 
bright lens. The electric bulb is sus- 
pended by rubber in the lamp, and is 
cushioned by a light spring, so that it will 
not be readily affected by vibration— 
often the cause of damage to the ordinary 
tail lights used on trucks. The lamp is 
fastened to the truck body by an iron 
holder, and is so fitted that it has freedom 
to bend at will, it is said, without any 
danger of being broken or sheared off. 





How the flexible rubber support of the motor 
truck tail lamp bends when it strikes a curb. 


POPULAR SCIENCE MONTHLY 


63 


Novel Street Car Operated Like Automobile 


HE motorman of a new type 

of trolley car recently put into 
operation in Albany, N. Y., may 
sit back in a comfortable seat, 
fold his arms, and let his feet con- 
trol the car. Like an automobile, 
this new street car is equipped 
with foot controls—a controller 
pedal corresponding to an auto 
accelerator pedal, reverser, brake 
pedal, and emergency brake foot 
plate. The chauffeur-motorman 
thus has his hands free to make 






















ENTRANCE 





feet, frees the hands of the motorman- 
conductor for operating doors and mak- 
ing change. Left: How the controls 
are arranged, to be within easy reach. 


change or operate other controls for 
sounding the gong, opening and 
closing the doors, and sanding the 
tracks. This method of control is 
said to permit speedier handling of 
the car and to increase the safety 
and comfort of passengers. 





Psychologists to Study Gorillas in Africa 


N ATTEMPT to come in close con- 
tact with the gorilla in its native 
haunts will be made by Dr. Harold C. 
Bingham in an expedition sponsored by 
the Institute of Psychology at Yale 
University. Accompanied by his wife, 
Dr. Bingham plans to spend the greater 
part of a year in the Belgian Congo 
seeking answers to the many mysteries 
concerning the mental capacity and 
habits of the largest of the manlike apes. 
Dr. Bingham has spent the last four 
years in a study of chimpanzees, and he 
has contributed greatly to man’s knowl- 
edge of this group of the ape family. 
There are only two regions of Africa 
where the gorilla is to be found. One 
lies on the West Coast and extends from 
the Cameroon to the Belgian Congo. 
The other is far to the east, in the 
Kivu district of the Belgian Congo. 
It is in this latter region that the Bing- 
ham expedition is to conduct its study. 
Here the gorillas enjoy all the se- 
clusion of a private estate of some 700 
square miles. And they have that private 
estate because of the efforts of the late 
Carl Akeley, famous explorer and taxi- 
dermist of the American Museum of 
Natural History in New York. It grew 
out of an expedition which he headed in 
1921 to obtain specimens for a great 
African Hall in the American Museum. 
On his return he called this district to the 
attention of the scientific world as the 
most beautiful and magnificent part of 


all Africa. But Akeley warned the Bel- 
gian government that unless immediate 
steps toward conservation were taken 
the gorilla would soon become extinct. 
As a result King Albert created the huge 
sanctuary known as “Parc National 
Albert,” where no animal life may be 
taken and no vegetation disturbed. 
Akeley went back to this district in 
1926 on a second expedition from which 
he never returned. Contracting fever on 
the way through the jungle, he died a 
few days after reaching his former camp 
and was buried in the district he had 
helped to make possible as a storehouse 
of knowledge for future investigators. 


HE present expedition to the Kivu 

region will not secure any specimens 
unless it becomes absolutely necessary in 
order to save human life. But Dr. 
Bingham expects to get just as close to a 
tribal group as he can, and to stay there 
just as long as the gorillas will permit 
him. That might not seem a very difficult 
task, but the gorilla resents any attempt 
to observe the daily routine of his life. 
Most animals can be approached while 
asleep and then observed from a vantage 
point after they awake. The gorilla, 
however, may be snoring in deep sleep 
when the slightest rustle will send him 
charging off through the forest. Although 
comparatively mild when undisturbed, 
if wounded or surrounded the gorilla 
becomes the most ferocious of animals. 


New type of street car, controlled by the . 
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Noise — A Spur to Invention 


OMPLAINTS against noise are probably as old as is 
noise itself. From time to time, as at present, such 
protests organize themselves into a concerted attack 
on the universal menace. In New York City, and in 

London, England, doctors, psychologists, industrial experts, 
and others have organized to investigate the harmful effects of 
noise with a view to striking at the roots of the nuisance. The 
most important aspects of this lively topic are discussed else- 
where in this issue. 

In an age when mechanical inventions follow on each other’s 
heels, a corresponding increase. in volume and kinds of noise 
might be regarded as inevitable if industry is to continue its 
progress. That, however, need not necessarily be true. Only 
last month, for example, we told how the noiseless process of 
welding seems likely to supplant the terrific din of riveting in 
building construction and in industrial plants. Again, sound- 
proof cabins have made the airplane virtually soundless to its 
passengers. But progress even in these two fields need not 
stop here. The airplane also must be made noiseless to people 
on the ground below; and welding may become but one small 
item in the development of comparatively silent construction. 

Present tendencies indicate great opportunities for further 
successes in the war against noise. Instead of acting as a curb 
on the productiveness of inventors, the campaign points the 
way to a fresh field of operation where some of them, at least, 
will direct their attention to producing inventions to eliminate, 
rather than create, noise. 


*““What’s New, Professor?” 


N A note accompanying his summary of the year’s achieve- 
ments in astronomy, published in this issue, Prof. Heber D. 
Curtis, Director of the Alleghany Observatory at Pittsburgh, 
Pa., took a sly poke at the layman’s insatiable quest for thrills. 
“Next to questions regarding the habitability of Mars,” 
said this eminent astronomer, “there is doubtless no query 
more embarrassing to the professional astronomer than the all 
‘too frequent demand of the layman for information as to ‘what 
he has been discovering lately.”” Astronomical programs of 
research, he pointed out, are planned for decades rather than 
months, and great discoveries are the result of the patient 
accumulation of minor observations. 
This is not the first time Prof. Curtis has had occasion to 
deprecate sensation. Once before, when he was pestered by 
telephone calls and requests for interviews as a result of spec- 
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tacular meteor-shower predictions in the press—predictions 
which, of course, never materialized on the grandiose scale 
expected—he uttered another broadside. 

“In a somewhat extended experience,” he is quoted as say- 
ing, “I have met perhaps five gentlemen of the press who 
were exceptions to the general rule that a reporter is a brilliant 
young man whose mission in life is to improve the truth.” 

Whether or not that rather sweeping indictment was justi- 
fied, Prof. Curtis’ present point is well taken. Lick Obsery- 
atory, he himself points out, has devoted more than thirty 
years to measuring star speeds from their spectrums. Mt. 
Wilsen Observatory has worked nearly as long on certain 
definite solar and stellar problems. His own observatory has 
labored for fifteen years on star distances, with, he says, at 
least fifteen more years still to go. In such a program, a year 
that is marked by several items such as “the investigation of 
some maverick star” or the explanation of some “hitherto 
unexplained spectral lines” is a year of progress indeed. 


Ancient Glories in America 


OLONEL LINDBERGH’S recent discovery of four ruined 
Mayan cities, three of which are believed to be “new,” 
has served to focus public attention once more upon a complex 
and splendid civilization that began to develop in Central 
America at a time when the British Isles were still a wilderness 
and attained its full florescence when the European continent 
was overrun by the semi-barbaric hordes of Charlemagne. In 
archeological circles, it has revived the hope that the key to 
the mystery of the origin of the Mayan race and its culture, 
which was lost when the Spanish conquistadores destroyed 
most of its records and a multitude of its marvelous works of 
art and learning, may be found at last. 
At present, there is some doubt as to whether this hope will 
ever be realized. It would take many months, and perhaps 


years, of arduous work in dense tropical jungles to explore the - 


cities Lindbergh located from the air, and such expeditions 
cannot be undertaken without substantial financial support. 
Unfortunately, this is almost wholly lacking. While vast sums 
are contributed by wealthy American patrons of the arts and 
sciences for archeological exploration in far-away Asia and 
Africa, little money is available for similar effort on our own 
continent. 

This strange situation is all the more surprising because the 
history of ancient Americans would seem to present a problem 
at least as fascinating from the American point of view as 
those of the ancient Mongolians or Egyptians. It is partly 
due to a lack of interest caused, perhaps, by a system of 
education which emphasizes “the glory that was Greece and 
the grandeur that was Rome,” but fails to stress the magnifi- 
cence that was Maya. But not entirely. 

International rivalry, it seems, is the chief stumbling block 
in the way of energetic attempts to solve the Mayan riddle 
on the part of scientific societies and their backers -in the 
United States. According to students of the subject, the 
Mexican people, jealous of the treasures which they consider 
part of their racial and cultural history, have not given 
American investigators the co-operation necessary to effect a 
solution of the great Mayan mystery. 


They Are Saying — 


* HEN stocks go down in New York, diabetes goes up.” — 
_ Dr. Walter L. Brown, London physician. 

“Next to economics, psychology has contributed most to 
history in the last twenty-five years.’ —Prof. Carleton J. H. 
Hayes, Columbia University historian. 

‘As an instrument of death and destruction, the automobile 
is without a rival.”—E. Sullivan, New Hampshire Commis- 
sioner of Insurance. 

“There is not an airplane flying today that will.not be out 
of date and obsolete in two years.”—William B. Stout, de- 
signer of Ford Metal planes. 

“Breathlessness and pain in the left chest, rarely mean heart 
disease in young adults. In fact, the patients with organic 
heart disease rarely complain of these symptoms.”—Dr. M. A. 
Rothschild, Mt. Sinai Hospital, New York City. 

“Patients in a well-planned ward, even with a moderate 
degree of privacy, on the whole, make a quicker recovery than 

* in private rooms.”—Dr. William J. Mayo. 

“In the use of electricity, the American home is lagging 

behind industry.””—Matthew S. Sloan, New York Edison Co. 
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Teasing an old bull elephant seal. 
Though slow in movement, the great 
animals are fearless and belligerent. 


AVED from the extinction 
which threatens their 
dwindling herd, four ele- 
phant seals, the only ones 

of their kind in captivity, were 
carried to the San Dieg zoo- 
logical garden a few weeks ago 
from the Mexican island of 
Guadalupe, 250 miles to the 
south. These are the northern 
elephant seals, known as “sea 
elephants.” About 300 of them 
on Guadalupe Island are all that 
remain of the thousands that 
once flourished along the Pacific 
coast from San Francisco to the 
equator. 

The United States Coast 
Guard, the San Diego Zoological 
Society, and the San Diego Nat- 
ural History Museum combined in this 
expedition to save for posterity a breeding 
stock of the huge mammals. Two bulls, 
one weighing 5,000 pounds and the other 
3,000, with two cows of about 1,200 
pounds each, were caught by the expedi- 
tion, directed by Dr. H. M. Wegeforth, 
president of the Zoological Society. A 
larger bull was lost in the surf when 
the bottom fell out of the cage in which 
it was being transported to the ship. Dr. 
Wegeforth estimates the weight of the 
“one that got away” at 7,000 pounds. 


POPULAR SCIENCE MONTHLY 


Saved 





Hoisting a crate containing a 5,000-pound elephant seal 
from the tug Koka to a waiting truck at San Diego, Calif. 


The Coast Guard tug Koka and an 
Eagle boat took the expedition to Guada- 
lupe Island, where the herd was found 
basking in the sand er wandering on hill- 
sides and ledges fifty to sixty feet above 
the water. The Koka carried five large 
crates, built of heavy timbers and cov- 
ered with strong steel netting. These 
were knocked down so that they could 
be assembled quickly around the seals 
and floated ashore. It was found, how- 
ever, that when a crate was assembled 
around an animal, it was difficult to place 
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Rare Sea Elephants 


for Zoo 


By H. H. DUNN 


the bottom under the heavy beast. There- 
after, the crates were set up and the huge 
mammals decoyed or driven into them. 
Then metal tanks were attached to the 
sides and the crates were floated, elephant 
seals and all, out to the Coast Guard tug. 
At shipside, the tanks were removed and 
the crates were lifted by crane to the’ 
after deck. 

Aboard ship sea water was pumped on 
the animals in continuous streams until 
the tug arrived in San Diego. There 
they were swung on to trucks which 
whisked them from the water front to 
a large pool in the zoo. 

On Guadalupe Island the elephant 
seals were found to be extremely bellig- 
erent. The approach of a man was the 
signal for immediate opening of mouths, 
snarling, and snapping. The animals, 
however, are so heavy and slow of move- 
ment on land that they were avoided 
easily. When it came to getting one of 
them into the crates, the quickest method 
was to slap the animal on the trunk, when 
it would follow its tormentor slowly but 
persistently to the cage. 

Though these animals were hunted 
almost to extinction for their oil by 
whalers of 100 years ago, it is believed 
that the great reduction in their numbers 
since about 1850 has been due to a 
mysterious diseast. Pathologists of the 
University of California will study this 
malady to find, if possible, a remedy. 

The elephant seal is a true seal, largest 
of the tribe, distinguished by a trunk ten 
to eighteen inches long, flabby and pend- 
ant when at rest but capable of inflation 
and use almost as a hand. Its purpose is 
not well known, unless it be of value in 
seizing swimming fish. Apparently the 
animals are the masters of the sea. They 
are unafraid of anything that swims, 
fighting sharks and even killer whales. 





A 700-pound elephant seal calf being towed into a cage on Guadalupe 
Island. Since calves do not survive captivity, onlv adults now are caught. 


The crated “‘sea elephants” on the deck of the Koka. The animals were 
sprayed continually with sea water on the 300-mile trip from Guadalupe. 
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FLYING school where not one 

heavier-than-air machine is to be 

found is being operated at the 

Wingfoot Lake Air Station, Ak- 
ron, Ohio. It is a training institution for 
commercial dirigible pilots, and is said to 
be the only one of its kind in the 
United States. 

Today six small experimental and 
training dirigibles are America’s only 
commercial lighter-than-air craft. All the 
rest are Army or Navy machines. But 
recently a Massachusetts concern placed 
an order for a “blimp” which, when com- 
pleted, probably next spring, will give 
New England the pioneer dirigible service 
of the United States. Besides two giant 
dirigibles under construction for the 
Navy, two others of equal size are pro- 
jected for a future commercial air line 
across the Pacific to Hawaii. Special 
training will be needed for pilots of these 
and other future dirigibles. Where will 
they get it? 

The training school at Akron is the 
answer. It was established last year by 
the largest dirigible manufacturing firm 
in this country, which owns the present 
fleet of commercial gas bags. 

Applicants for the course must r 
pass rigid physical examinations, 
which eliminate men with weak 
eyes or other disabilities. Successful 
entrants receive their first instruc- 
tion in ground classes. 

Seven ascensions in free balloons 
are ar essential part of the student’s 
training. An airship, no matter 
how large, is simply a balloon with 
engines and steering devices added. 
If anything goes wrong with the 
controls, the dirigible becomes a free 
balloon and must be flown as such. 

Therefore the student learns about 
ballooning at first hand. His sev- 
enth ascension is a “solo” balloon 
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Ascensions in free balloons are an important part of the training of rookie dirigible pilots. Here is a fleet 
of the balloons lined up in front of the Wingfoot Lake hangar at Akron, Ohio, ready for practice flights. 


Training Pilots 
for, Airships 


By EDWIN KETCHUM 
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The small dirigible Pilgrim demonstrating its maneuverability by landing on the roof of a de- 
partment store at Akron. Students in the airship school receive their training in “pony blimps.”’ 


flight. For this he himself gives orders to 
the ground crew and directs the layout, 
rigging, and inflation of the balloon. Suc- 
cessfully completing the flight, he receives 
his balloonist’s license and is ready to 
start training on a small “blimp.” 
Operation of an airship’s controls is 
only one of the things its pilot must know. 
The huge gas bag on which the craft’s lift 
depends is a temperamental affair. Sun 
shining on the envelope makes the ship 
expand and become “lighter”; a passing 
cloud upsets the balance. Landing an 
airship, too, is almost a science in itself. 
Aerostatics, which deals with the lifting 
power of hydrogen, helium, and other 
gases, is therefore an important part of 





the course. The prospective pilot is 
trained in aerodynamics, the science of 
the motion of bodies through air. In 
meteorology classes he learns about 


storms, clouds, lightning, and other’ 


whims of the weather. Besides these he 
masters practical and theoretical courses 


on engines, the design and use of instru-: 


ments, navigation, free balloon design and 
construction, airship and balloon opera- 
tion and maintenance, airship gases, avia- 
tion history, Department of Commerce 
rules, and radio and parachute operation. 

After the ground course and the piac- 
tice balloon flights, the student graduates 
to one of the three “pony blimps” used 
for training—one of 54,000 cubic feet and 
two of 86,000 cubic feet capacity. 
Numerous training flights make 
him adept in handling small diri- 
gibles. Like an airplane pilot, he 
requires fifty hours in the air to 
qualify for a limited commercial 
airship license, and two hundred 
hours for a transport license. 

The entire course requires six 
months. It could be given in a 
shorter time, but the longer period 
permits the students to be familiar 
with varying weather conditions. 

Twenty-five students are now 
enrolled, all employees in the Akron 


».j  dirigible plant. Before long, how- 


Ward T. van Orman, instructor and director of the Akron 
airship school, shown demonstrating the use of the sextant. 


ever, anyone may be able to apply 
for a course in dirigible piloting. 
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Useful Hints for the Radio Fan 











Building a Homemade Voltmeter 


Handy Voltage-Measuring Instrument Can Be Mounted 
in a Cigar Box—Short Cuts for Trouble Shooting 


HE radio experimenter almost al- 

ways is handicapped by a lack of 

measuring instruments. As a re- 

sult he frequently spends hours 
looking for trouble that could be quickly 
spotted by the aid of an accurate electrical 
measuring instrument. 

One of the most useful instruments to 
any radio experimenter is a direct current 
voltmeter with a universal range; that is, 
a voltmeter that will measure, with rea- 
sonable accuracy, any voltage up to the 
highest ordinarily used in radio receiving 
apparatus. P 

Instruments of this type are manu- 
factured to laboratory standards and 
therefore are expensive. The amateur 
does not need such precision. An error in 
voltage reading of even as much as ten 
percent usually is of no great importance, 
and an accuracy within five percent is 
good enough for anything except labora- 
tory work. 

The illustration shows a home-built 
universal range voltmeter for direct cur- 
rent voltage measurement. It consists 
simply of a high-grade milliammeter with 
a scale reading from zero to one milli- 
ampere. It may be mounted in the top 
of a cigar box. Next to it should be placed 
an ordinary grid leak mounting and two 
binding posts. One binding post is con- 
nected to one terminal of the grid leak 
mounting, the remaining terminal of 
which is connected to one terminal of the 
milliammeter; the remaining terminal 
of the milliammeter is connected to the 
other binding post. In other words, the 
grid leak mounting and the milliammeter 
are connected in series. 

The test points consist of two flexible 
pieces of rubber insulated wire. The 
strands from an electric light drop cord 
will do, with tips made from short lengths 
of ordinary bus wire or stiff copper wire. 
The handles can be ordinary thread spools 
so that the fingers need not come in con- 
tact with the bare wire ends. 

The milliammeter will read voltages 
according to the value of the resistance 
placed in the grid leak mounting. For 
instance, with a fixed resistance of 1,000 
ohms, the milliammeter will have a full 
scale reading of one volt. If a 10,000-ohm 
resistance is used, the full scale reading of 
the milliammeter will be ten volts. For 
100 volts full scale reading use 100,000 
ohms, and so on. The theory, of course, 
is that as the internal resistance of the 


milliammeter is so slight as to be negligi- 


ble, the amount of current which will flow 
through it will be determined by the 
voltage applied and the amount of ex- 
ternal resistance placed in the circuit. 





A home-built universal range voltmeter, using 
a high-grade milliammeter and fixed resistance. 


The amount of current flowing in any 
circuit always can be determined by di- 
viding the voltage or pressure by the re- 
sistance in ohms. If one volt is applied 
and the resistance is 1,000 ohms, one 
milliampere of current will flow, because 
one divided by 1,000 equals one thou- 
sandth of an ampere, which is one milli- 
ampere, and the needle will go to the end 
of the scale. 

The accuracy of such a meter is limited 
only by the accuracy of the resistances 
that you use. If the resistances you buy 
are guaranteed accurate within ten per- 
cent, which is an ordinary commercial 
rating, the voltages as read from the 
meter will also be accurate within ten per- 
cent. Still more accurate resistances are 
available at slightly higher prices if you 
wish more accurate reading. A volt- 





eee o- SS 


A B C’s of Radio 


‘THE potentiometer used 
in various ways in receiv- 
ing circuits is simply a resist- 
ance with a sliding contact. 
The value of this resistance 
may range from less than five 
ohms to half a million ohms. 

The theory of the operation 
of the potentiometer is simple. 
If you apply an electrical volt- 
age to the end of any resistance, 
a voltmeter connected across 
the ends of the resistance will 
read to the amount of the volt- 
age applied. If one of the ter- 
minals of the voltmeter is slid 
along theresistance,the voltage 
read at any point will be direct- 
ly proportional to the distance 
between the two terminals of 
the voltmeter as comp 
with the full length of the re- 
sistance. This is true provided 
the resistance is of uniform 
value throughout its length. 
The principal use of a poten- 
tiometer in a radio circuit is to 
obtain a fine voltage adjust- 
ment over a wide range. 




















meter of this type is very suitable for use 
in testing the voltages developed by a B 
eliminator, C bias voltages developed 
across a resistor, and so on. 


When the Set Goes Dead 


F THE possible radio troubles which 

may stop reception entirely, only a 

few occur with any degree of frequency. 

Therefore, when the set goes dead, it is 

well to check first the points where trouble 
is most likely to be found. 

For example, since a burned-out tube 
is perhaps the most common trouble with 
full electric sets, look first to make sure 
that all tubes are working. If they glow 
about normal, that does not necessarily 
prove that they are operating with full 
efficiency. The manner in which the re- 
ceiver stopped will give some clue on this 
point. If the signals gradually faded away 
over the course of several days, one of the 
tubes probably has become exhausted. 
The filament is lighting in the usual man- 
ner without producing the normal flow of 
electrons. In that case the best thing to 
do is to take all of the tubes to the nearest 
radio dealer and have them tested. 

The fact thatthe signal faded out 
gradually also indicates that the trouble 
is not due to a broken wire, because such 
a break would cause the set to go out of 
commission suddenly. 

After the tubes have been checked and 
it is known that they are good, the next 
test is to tap gently all of the tubes in the 
receiver with a finger nail. When the 
detector tube is struck there should be a 
clear ringing sound from the loudspeaker. 
If not, something is wrong in the audio 
amplifier end of the set, between the de- 
tector tube and the loudspeaker. 

If the audio amplifier circuits are in 
good shape, the next step, assuming that 
the receiver is in a locality where there 
are one or more powerful local stations, is 
to remove the radio-frequency amplifier 
tube next to the detector tube, and also 
disconnect the antenna wire. Carefully 
place the antenna lead-in in the plate 
prong hole in the empty socket. Be sure 
that the antenna lead does not touch any 
metal in the set. With this connection the 
circuit becomes a plain detector circuit 
followed by the audio amplifier, and if 
signals are received under such condi- 
tions it indicates that the trouble is some- 
where in the radio-frequency amplifier 
circuit. By replacing the tube and trying 
the test on the next tube in line toward 
the antenna end of the set, you can test 
the radio-frequency stages one by one 
and find where the trouble actually is. 
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In unpacking a kit set the instructions should be read carefully, 


POPULAR SCIENCE MONTHLY 


New Kit 


and the parts checked off to make sure that nothing is missing. 


UILDING a radio receiver from 

a complete kit of parts offers fas- 

cinating possibilities to the man 

who likes to build things himself. 

And because the component parts are 

completely finished and all mechanical 

work is done, the assembling of a set 

from a modern kit will appeal particularly 

to the man who hesitates to tackle a job 

involving laying out, drilling, sawing, 
filing, and so on. 

Furthermore, assembling from a kit 
makes possible the construction of re- 
ceiving apparatus especially suited to the 
owner's individual requirements. For in- 
stance, one man may want tremendous 
volume with fine tone quality only from 
the local stations; another man, because 
of poor location or distance from broad- 
casting stations, may be specially inter- 
ested in bringing in the distant stations, 
and at the same time he may desire just 
enough volume for satisfactory use in a 
small room at home. Any of these re- 
quirements can be satisfactorily met by 
an intelligent choice of the kit sets now 
available. 

Beyond the tuning limit of the stand- 
ard broadcast receiver, on the short wave 
bands, there is much radio transmission 
of interest to the man who is experi- 
mentally inclined. Several of the regular 
broadcast stations also are transmitting 
their programs on short waves, and it 
frequently happens that these short-wave 
programs can be heard at great distances 
when the regular broadcast wave is not 
being received at all. Then, too, there 
is much amateur telegraph and telephone 
transmission, and while short-wave trans- 
mission is subject to fading, static, and 
other troubles just as is transmission on 
the broadcast band, the persistent ama- 
teur will, in the course of time, be able 
to log amateur and broadcasting stations 
from all over the worid. 


ADIO kits, complete down to the last 
screw and nut, range all the way 
from fine broadcast receivers to the 
simplest of one-tube beginners’ sets. 
There are also short-wave adapter units 
which can be assembled for use with any 
standard broadcast receiver. 

The most elaborate radio kit set being 
offered this year will, when correctly as- 
sembled and wired, compare favorably in 
performance with the finest of factory 
built receivers. It is, of course, a screen 
grid receiver using three screen grid tubes 





of the new A. C. type. Each of the three 
stages is tuned; and the signal, before 
reaching the first radio amplifier stage, 
is fed through a pre-selector circuit. Thus, 
before it reaches the detector tube, the 
signal passes through six tuned stages. 
The result is extraordinary selectivity; 
but because the individual stages of radio- 
frequency amplification tune relatively 
broadly, and because the pre-selector cir- 
cuit has band-pass characteristics, there 
is no appreciable cutting of the side bands 
and the tone quality, therefore, is excel- 
lent. A single drum dial controls all six 
stages. After passing through a con- 
ventional detector stage using the type 
227 tube, the signal is fed through a stage 
of transformer-coupled amplification using 
the type 227 tube and then through a 
push-pull amplifier stage using power 
tubes type 245. A jack is provided so 
that an electric phonograph pickup can 
be used, and as this connection is made 
to the grid of the detector tube, the 
amplification of phonograph records is of 
a very high order. 

This particular kit includes a complete 
power supply circuit with a type 280 full 
wave rectifier tube used to supply the 
high voltage direct current that is re- 
quired by the B circuits. The 
primary of the power trans- 
former is connected to the 110- 
volt line through a voltage 
regulator tube. Line voltage 
fluctuations are automatically 
balanced out and the voltages 
supplied to the set are uniform 
regardless of changes in the 
voltage of the electric light 
line. 

The individual parts of this 
circuit are available separately 
so that radio fans who wish to 
use the same system of pre- 
selection and radio-frequency 
amplification with some other 
type of audio amplifier or 
power circuit may do so with 
the minimum amount of 
trouble. 

A kit with interesting possi- 
bilities for the man who wishes 
to find what is being trans- 
mitted on the short waves con- 
sists of a stage of tuned radio- 
frequency amplification using 
the screen grid tube with a 
regenerative detector—a ne- 
cessity in any receiver designed 
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Sets for 


» the Radio Builder 


Easy to Assemble, They Range 


rom Screen Grid Receivers 


to Short Wave Adapters 


By ALFRED P. LANE 


to receive amateur short-wave trans- 
mission—a ‘age of resistance coupled 
audio am,’ ‘cation, and one stage of 
amplification using a transformer. This 
particular receiver uses plug-in coils so 
that it tunes all waves from fourteen 
meters up through the broadcast band. 
No power supply unit is included in this 
kit, so that the purchaser may either 
build one according to his own ideas or 
purchase any one of a number of sepa- 
rate kits made for the purpose. 


HORT-WAVE adapter kits are, of 

course, useful both to the owner of a 
receiver built from a kit and to the owner 
of any standard factory built receiver. 
The short-wave kit takes care of the 
radio signals that pass the detector stage 
and consequently it is fitted to the broad- 
cast receiver by means of a plug which 
takes the place of the detector tube in 
the broadcast set. The audio amplifier 
circuit in the broadcast set is used to 
amplify the signal produced in the short- 


wave adapter unit. This type of kit can - 


be used with any receiver having an audio 
amplifier. The type of radio-frequency 
or detector circuit used in the broadcast 
set is of no importance, since it is not 





Assembling the set from instructions. Screwdriver, 
pliers, and soldering iron are about all the tools needed. 
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used in connection with the short-wave 
adapter unit. 

Another kit now available is of par- 
ticular interest to persons living in sec- 
tions of large cities where only direct 
current is available. The D. C. type radio 
kit has a peculiar arrangement of tubes, 
there being four 112A and two 171A 
tubes. They are connected in a series- 
parallel arrangement. 


HE 171A tubes are, of course, in a 

push-pull audio stage, and while the 
power output because of the limited volt- 
age available is not equal to that of a 
receiver operating on alternating current 
using the same two power tubes, very 
satisfactory loudspeaker results are ob- 
tainable; and, of course, the tone quality 
within the volume range of this particular 
circuit is just as good as with receivers 
designed for use on alternating current. 

Battery type tubes are used in such a 
receiver because the 
filament current in Ry 
amperes is relatively 
lower than with A. C. 
type tubes. Conse- 
quently when the 
tubes are connected 
in series the current 
drawn from the 110- 
volt line is held to 
half an ampere—the 
amount of current 
drawn by an ordinary 
fifty-watt light. 

Many of the new 
kits, of course, in- 
clude the entire radio 
receiving circuit, but , 
it is also possible to 
obtain several of them 
minus the audio am- 
plifier circuit. Thus the radio-frequency 
and detector tuning units may be used 
with any one of the many power ampli- 
fier kits now available. 

Although no cutting, drilling, or other 
wood or metal working operations are 
necessary to assemble a kit set, certain 
tools will be needed. Of course, a screw 
driver is necessary, for most of the indi- 
vidual parts are bolted or screwed to the 
base or to each other. In some of the kit 
sets the wiring has been greatly simpli- 
fied, but in all of them wiring is necessary. 
A soldering iron, preferably of the electric. 
type, should be available; also some rosin- 
core solder. The necessary wire is sup- 
plied with some kits. If not, a supply of 
rubber-covered hookup wire will be 
needed. This wire is stranded so that it 
is very flexible and has a thin coating of 
rubber. Of course, a pair of wire-cutting 
pliers will be necessary, and it is also 
desirable to have a pair of long-nosed 
pliers, which will be handy to hold the 
wires while they are being soldered in 
place. The pliers will also serve to hold 
the nuts while the screws are being 
turned by the screw driver. 


HE individual component parts of the 

various kit sets approved by the 
Popular Science Institute of Standards 
are high grade in every respect and will 
perform in the radio circuit exactly the 
service required of them. Furthermore, 
the parts are easily fitted together. It 
must be remembered, however, that the 
work of assembling and wiring a radio set 







Three stages of tuned radio-frequency am- 
plification in a kit using screen grid tubes. 
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Testing one of the new kit sets in the radio labora- 
tory of the Popular Science Institute of Standards. 





is just like any other 
assembly job. The 
final result will be 
satisfactory only if 
the work is carefully 
done exactly in ac- 
cordance with in- 
structions. 

Completedetailed 
instructions always 
accompany a radio 
kit set and the first 
job, therefore, 
should be to study 
these instructions 
with the greatest 
care. Even before any of the individual 
parts are unpacked the instructions should 
be gone over at least twice. Then the 
parts should be unpacked one by one and 
checked against the material list to make 
sure that none is missing. Extreme care 
should be taken that the original boxes 
or wrappings are not thrown away until 
it is certain that no small parts, such as 
screws and nuts or other. fittings, still re- 
main concealed in the wrappings. 

Most kits are assembled with standard 
sizes of screws and nuts so that if any are 
lost they can be replaced at the nearest 
hardware store, but it is exceedingly an- 
noying to stop the assembly work simply 
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HOUGH radio has “grown 

up,” important new re- 
finements are being intro- 
duced constantly. Eachmonth 
POPULAR SCIENCE MONTHLY 
keeps you abreast of the 
latest developments with in- 
formative articlesand helpful 
suggestions. Questions con- 
cerning your radio problems 
will be gladly answered. 
Address the Radio Editor, 


in care of this magazine. 
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because one or two screws or nuts have 
become lost in the unpacking process. 

It is a good idea to test the individual 
small parts before starting assembling. 
Resistances of the fixed and variable type 
should be tested to make sure that they 
are not defective. All such resistances 
are, of course, tested at the factory; but 
there always is a bare possibility that one 
will be defective, so that no current can 
flow through it. It is much easier to lo- 
cate a defective fixed resistance before 
it is placed in the set than afterward. 
The simplest method of testing is to con- 
nect the resistance in series with a small 
C battery and a pair of headphones. 
When the circuit is closed a distinct click 
should be heard, and another click when 
the circuit is opened. 


HE wiring job on most of the modern 

kit sets has been made extremely sim- 
ple. In fact, it is easier to wire some of the 
more elaborate modern kits than it used 
to be to wire a small three- or four-tube 
set in the days of battery operated re- 
ceivers. However, mistakes are still pos- 
sible. A single error at any point in the 
wiring is practically certain either to 
make the reeeiver inoperative or greatly 
reduce the efficiency with which it will 
bring in stations and put them on the 
loudspeaker. 

If the kit set is of the type that is as- 
sembled on a metal base, be careful to 
guard against short circuits caused by 
drops of solder projecting from the sol- 
dered connections to the metal base. Also 
make sure that no detached gobs of solder 
roll into places where they can cause 
short circuits. 

There really is no excuse for making 
any mistake in wiring a kit set. Large 
and clear diagrams are supplied with all 
kits, and if the builder carefully follows 
the diagram and checks off on it each 
wire as he puts it in place there will be 
little chance for error. One of the best 
methods is to use a red or blue pencil and 
go over the lines in the diagram represent- 
ing the wire that has been soldered in 
place just as soon as the connections have 
been made. 
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Household Service from Light and Power Appliances 
Increases with the Number of Circuits and Outlets 


HEN Edison invented the 

electric lamp fifty years ago, 

and asked people to run wires 

into their houses for light, it 

is hardly possible that even 
in his wildest dreams he guessed that 
within a half-century those same wires 
would be serving at least sixty-six 
other household purposes, ranging 
from opening doors to curing disease, 
and from cleaning rugs to warming 
the baby’s bottle. So swift has been 
the advance that now it is easier to 
list the household needs that cannot be 
met by electricity than to reckon those 
that it makes possible. 

As the electric light has made a memory 
of the cleaning and filling of oil lamps, so 
has electric power thrown the old-fash- 
ioned spring housecleaning into the dis- 
card, and in scores of ways has given the 
housewife more hands to do things with. 
To make use of this power is to save time 
and energy and to gain leisure and 
strength for doing pleasanter things than 
housework. But are people in general 
taking advantage of it? 

To this question the answer must be 
no, for electric power cannot be used to 
its fullest extent in a house that is not 
completely wired—and a recent and ac- 
curate count has proved that in the ma- 
jority of American dwellings the wiring is 
inadequate. The examination covered 
many thousands of houses of all ages and 
values and in every part of the country. 
It showed that only a few came up to 
requirements for the full and convenient 
use of lights and of labor-saving appli- 
ances. All of the houses found to be 
adequately wired were less than five years 
old, and were built by the people who 
were to occupy them. Here is proof of 
the increasing application of electricity in 
daily life, for when the other houses were 
built the wiring of many of them was 
considered to be up-to-the-minute in com- 
pleteness. Only five years ago there were 
no exercising machines, violet ray lamps, 
or electric radio sets. Apparatus in com- 
mon use today was not even on the mar- 
ket.| With uses for electricity developing 
so rapidly, there is every probability that 
in another five years those well-wired 
houses will also be obsolete. 


HE difference between a house that is 

well wired and one that is not is in the 
wiring and the number of outlets. In the 
past, houses were wired only for lights, 
and when appliances were used they were 
plugged into the lamp sockets. The cir- 
cuits not being able to carry the extra 
load, the fuses blew, and the next step 
was to put in heavier wiring and outlets 
for appliances. The growing number of 
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appliances caused this change, and 
the time has now come when, for 
comfort, convenience, and the saving of 
labor, even the smallest rooms should 
have at least two outlets, adequately 
wired to prevent overloading. 

The lighting needs of a house should be 
considered separately from the other uses 
of electricity, and should have their own 
circuits. The number and placing of the 
lighting fixtures should be determined by 
the floor plans and the setting of the fur- 
niture. Control should be by ‘wall 
switches beside the doors, and use should 
be made of what are known as “three-way” 
switches.. With these, a lamp or group of 
lamps can be turned on or off from either 
of two locations. They are ordinarily used 
for hall lights, with one switch upstairs 
and the other down; but it is a conven- 
ience to have one at each door of a room, 
so that alight may be switched on when 
entering by one door and turned off when 
leaving by another. .With such switches 
a porch light may be turned on outdoors 








EXT month Mr. 

Whitman will de- 

scribe the latest im- 
provements in plumbing 
systems and fixtures. If 
you are planning to build 
a new house, or to mod- 
ernize the old one with 
additional conveniences, 
you will find his sug- 
gestions helpful. 




















and put out after entering the house, and 
in a bedroom the lamp can be lighted at 
the door and extinguished, after retiring, 
by a second switch at the head of the bed. 


PPLIANCES will work from lamp 
sockets, of course, but the far more 
satisfactory way is to make connection at 
convenience outlets. A special outlet for 
the vacuum cleaner and floor polisher 
should be provided in every room. The 
best location is waisthigh beside the 
door, so that connection can be made 
without stooping. The outlet may be 
in the same plate as the lighting 
switch, and will be found useful also for 
a’spray for paint and for insecticides. 
Other appliances are not usually 
moved from room to room, and so a 
plan for wiring should begin with a listing 
of all parts of a house and of the appli- 
ances that will probably be used in each. 
Inthe laundry, for instance, there should 
be outlets for the washer, dryer, ironer, 
and hand iron. There may be constant 
service in the living room for an electric 
piano, motor-driven phonograph, electric 
clock, radio, and possibly for a humidifier 
or an ozonator to remove smoke and odor. 
Since it may not be desirable to break any 
of these connections for occasional ap- 
paratus such as a movie projector or 
Christmas tree lights, additional out- 
lets should be provided for these tempo- 
rary needs. 


HE breakfast nook should have at 

least three outlets for cooking uten- 
sils, on a circuit that will carry the heavy 
load. When one end of the table is 
against the wall, these are most conven- 
iently placed on the wall just above the 
table top, so that the cords may be short. 
The kitchen will require the greatest num- 
ber of outlets. The refrigerator, dish 
washer, and ventilating fan each should 
have its own, while other outlets should 
be provided on the wall above the work 
table forstirrers, beaters, choppers, polish- 
ers, and other power-driven kitchen 
utensils. 

A bedroom should have two groups of 
outlets—one at the head of the bed for a 
heating pad, immersion water heater, sun 
lamp, and therapeutic apparatus; and the 
other at the dressing table for curling 
tongs, vibrator, violet ray bulb, and simi- 
lar toilet devices. Elsewhere in the bed- 
room there may be outlets for a sewing 
machine, light-bath cabinet, health mo- 
tor, and electric massage machine. 

Apparently there is no end to the de- 
velopment of new appliances or to im- 
provements on the old. Toasters are now 
self-timing, for instance, so that when a 
slice of bread has reached the right degree 
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The maximum service from modern elec- 
trical appliances, as pictured hefe, can be 
obtained only by adequate wiring, with 
plenty of plug-in outlets in every room. 
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of toastiness it is ejected. Egg boilers, 
too, stop automatically when the eggs are 
done. Waffle irons have indicators that 
show when they are heated sufficiently to 
prevent the batter from sticking, and 
smoothing irons have thermostats to keep 
them from overheating. 


ACUUM cleaners now are made in 

small sizes for hand use, being in the 
same relation to the large models as a 
brush to a broom. Clothes washers, too, 
are made in miniature for the washing of 
a few handkerchiefs or baby clothes; be- 
ing light, they can be used in a bathroom 
and stored in a closet. Even garage-doors 
now are opened by electricity, to the 
great convenience of the motorist. In one 
type of door opener a switch on a cylinder 
lock set in a post beside the driveway con- 
trols a motor that opens the doors, and 
also turns on the garage lights and an out- 
side flood light. Throwing a second switch 
inside the house closes the doors and puts 
out the lights. 

Householders nowadays can exercise 
with electric motors, clip hedges and mow 
lawns by electricity, take sunbaths on 
rainy’ days and spray paint instead of 
brushing it. They can cook, stir, polish, 
curl hair, massage, take violet ray treat- 
ments, wax floors, and do a variety of 
other things with the same power—pro- 
vided always that the necessary connec- 
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tions are available and that the circuits 
can carry the load. Any home builder, with 
this power at his disposal, is handicapping 
himself if he fails to wire his house to 
make the fullest use of it. 

In addition to the circuits supplying 
the regular needs of a house, others may 
be provided for special purposes. For ex- 
ample, there may be one connected to a 
light in each part of the lower floor and 
controlled by a switch upstairs; in the 
event of a burglar scare the throwing of 
the switch will flood the downstairs rooms 
with light. The illumination of a garden, 
or the lighting of a living tree during the 
holidays, calls for weatherproof circuits 
outside the house. 

Although the wires used for house cir- 
cuits are always coated with tough in- 
sulating material, wiring must have great- 
er protection than this against the gnaw- 
ing of rats and mice, possible damage 
from accident, and moisture. Ina widely 
used and efficient method, the wires are 
wrapped at the factory with layers of 
steel ribbon that protect against damage 
of all kinds. 

There are many applications of elec- 
tricity in a house beside those using cur- 
rent from a centrai station. One is a sys- 
tem of call bells; another is a fire alarm 
device that automatically rings a bell 
when abnormally heated; a third is the 
thermostatic control of the dampers of a 











heater to maintain even temperatures. A 
house also can be wired for the antenna 
and ground connections of a radio set and 
for the operation of loudspeakers in any 
room. 

Telephones were formerly installed 
after a house was finished, with the 
wires exposed and liable to injury. 
Now the telephone wires are laid while 
the house is being built, with branch lines 
extending from a fixed instrument to out- 
lets in all of the principal rooms for the 
plugging in of portable sets. The wires 
are carried in steel pipe conduits installed 
by the owner, the telephone company 
drawing them through and making con- 
nections at a small charge for each outlet. 
Charges are based on a monthly rental 
for each instrument, of which the owner 
can have as many as he desires. In addi- 
tion to the thorough protection of the 
wiring, the convenience of this lies in 
having telephone service available any- 
where in the house with a minimum num- 
ber of instruments. 


INCE uses for electricity and new ap- 
pliances are being developed almost 
daily, it is shortsighted to limit the wiring 
of a house to present uses. The installing 
of additional circuits is cheapest while a 
house is being built, and there is every 
assurance that the future will find all of 
them fully employed. 
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Inventions for the Househol 





This tightly sealed pressure pot 
Toasted rolls for ‘“‘hot dog’’ sandwiches are cooks foods rapidly and preserves 
among the possibilities of this novel electric their natural flavor. A signal 
device. When a long roll is pushed on one of whistle blows when food is done. 
the pronglike heating elements, its inside is 
toasted and «a hole is left to receive either a 
frankfurter or other sandwich filler, such es 
chopped or sliced meat, salad, egg, or cheese. 
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7 Dry cleaning at home is said to be safe and convenient 
* in this liquid-tight box turned with a crank. A non- 
explosive fluid is used as a solvent instead of gasoline. 











Milk bottles, including the baby’s 
bottles, are readily washed by this 
attachment to the kitchen faucets. The 
upturned nozzle sprays the bottles 
thoroughly with warm water. The 
device can be attached in a moment. 







A dining cabinet of many uses. It includes 
china and linen closets, folding dining table and 
benches, a concealed ironing board, and a shoe- 
shining outfit. Above: Ironing board unfolded. 





An adjustable speed control on this new elec- 
tric mixer gives it a wide range of usefulness, 
from whipping cream to mixing heavy cake 
of the cabinet shown above. It includes a batters. Said todo the work in one tenth the 
foot rest which slides out and a small time required by hand, it is well balanced 
shelf to accommodate polish and brushes. enough to stand alone, leaving the hands free. 





At right: The shoe-shining compartment 
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Ingenious Devices Designed to Lighten the Work 
of Housewives and Provide Comfort in the Home 


This clothes washer operates like a 

percolator. Hot soapy water rising 

through the central spout is sprayed 

over clothes and seeps through them. 
“‘Percolator’”’ washer is filled with water, 
soap, and clothing and put on a stove. 


Above: Opening through 
which a new electric ventil- 
ating fan, built into the wall, 
sucks out kitchen odors, sub- 
stituting fresh air. The open- 
ing inside the house is shown 

one movement has a metal holder for the hot in the photograph below. 

iron. One end of the board can be raised so 

that skirts to be ironed can be drawn over it. 


» Fresh air comes from out- 

: = side through opening shown in 

' tion Pea te 7 _ circle above and is forced into 

Pressing a spring tilts the top of this breakfast-in-bed table to any Ps a _ the kitchen by a fan built into 
one of three angles, forming a book support for those who like to : the wall (left). In the winter 
read in bed. A rack at the bottom keeps the book from sliding . sae ° — ' flaps keep out the frigid air 
off. The table should prove especially useful in the sickroom. x okt Se " when the fan is not working. 
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A Woman Driver Learns from 
Gus a Few Simple Rules for 
Turning and Backing without 
Hitting the Curb—or Worse 


By MARTIN BUNN 


S ATCH out,” Joe Clark 
called warningly to his 
partner, Gus Wilson. 
‘Here comes Mrs. Sedgwick 
trundling her combination 

rolling nursery and dog kennel.” 

Gus looked up from his work just in 
time to see Mrs. Sedgwick cut in to the 
Model Garage gasoline pump so closely 
that the rear wheel bounced over the 
curbing. 

“There,” she said pointedly, “I hit 
that curb again. Too bad, Mr. Wilson, 
that you didn’t make your driveway wide 
enough so that a car can get into it with- 
out bumping into something.” 

Joe repressed a snicker as he started 
the gasoline flowing, for the driveway was 
plenty wide and the curved approach was 
not especially severe. 

“TI guess it ought to be a little wider,” 
agreed Gus placatingly, ‘‘but if you’d 
cut over a little further when you drive in 
I am sure you wouldn’t have any 
trouble.” 

Whatever reply Mrs. Sedgwick may 
have made was drowned by the clamor 
of the children, accompanied by the 
yapping of the dog. 

“Dear me,” complained Mrs. Sedgwick 
distractedly, ‘every time I stop, the 
children insist on getting ice cream 
cones. As I was saying.” she went on, “I 
don’t see how I could drive into this 
place any straighter. I know the front 
wheels were exactly in the middle of the 
road.” 

“That’s just what’s the matter,” ob- 
served Gus with a smile. ‘Joe,” he said, 
“why don’t you take the kids down and 
get them some ice cream cones. Mean- 
while, I’ll show Mrs. Sedgwick some 
tricks in handling a car.”’ 


| SEDGWICK nodded agreement 
and Joe started down the road with 
a youngster dangling on each arm and 
the dog hopping about underfoot. 
“Well,” observed Gus, ‘‘one thing 
that lots of drivers never seem to get the 
hang of is maneuvering a car in close 
quarters. That’s your trouble, Mrs. 
Sedgwick. There’s nothing hard about 


‘ it—if you'll once get straightened out on 


just what goes on when you turn the 
steering wheel. The car really doesn’t 
turn. It’s dragged around when you're 
going forward, or pushed around when 
you're going backward. When you turn 
the steering wheel the front wheels, in- 
stead of rolling straight ahead, start 
rolling off at an angle and they pull the 


Steering th 
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front of the car along with them. The 
rear wheels actually resist this motion. 
They are being pulled out of the line 
that they naturally would roll in. 

“The next thing to get settled is the 
fact that the front wheels and the rear 
wheels never roll in exactly the same 
track except when the front wheels are 
pointed straight ahead. The minute you 
turn the front wheels in either direction 
the car makes four tracks on the ground, 
two for the front wheels and two for the 
rear wheels. The third point is that 
whenever you go around a curve the 
tracks of the rear wheels always are 
nearer the curb than the tracks of the 
front wheels. That’s why the back of the 
car may hit something even after the 
front clears it.” 

“Tt’s funny,” exclaimed Mrs. Sedg- 
wick, “that nobody ever bothered to 
tell me that before. Now I can see why 
I keep hitting curbstones with the rear 
wheels when I go round corners real 
sharp. Just for fun, I think I’ll drive 
out and then drive in again and see if I 
can do it without hitting the curbstone 
this time.”’ 

“That’s the idea,” said Gus; “and 
when you come in this time steer the 
front wheels over a ways toward the 
outside edge of the drive. Then there'll 
be room for the rear wheels to cut inside 
them and still clear the curbstone.”’ 


EXT month—the facts 

about present-day gas- 
oline. An expert tells 
what science has found 
out about engine knock 
and other fuel problems 
of vital interest to every 
automobile owner. 








“I don’t see how I 
could drive in any 
straighter,’’ said Mrs. 
Sedgwick. Joe grinned. 


Gus watched while Mrs. Sedgwick 
drove around again. This time she 
cleared the curb by at least a foot. 

“You've got the idea now,” said Gus. 
“The next thing is to back up right. In 
backing, you figure things out exactly 
the reverse of driving forward. The front 
wheels, now at the rear, always go.,out; 
side the curve of the rear wheels. Back= 
ing into a curved driveway isn’t hard if 
you remember to steer so that the rear 
wheels hug the inside edge of the drive- 
way. Then there will be plenty of room 
for the front wheels to swing outside 
them without hitting the other side of 
the driveway. Suppose you go out on 
the road now and try and back in in front 
of the gasoline pump. Take it slow.” 

Mrs. Sedgwick tried it with only fair 
success. She cut in so close that the rear 
wheel jammed against the curb. 


“IT’S so confusing,” she said, “to try 
to remember which way to turn the 
wheel when you are steering backward. 
I always turn it the wrong way.” 
“That’s natural,” explained Gus. “The 
trouble is when you are going backward 
the steering wheel seems to work the 
wrong way. Try to forget there’s a steer- 
ing wheel, and while you are looking 
out the window backwards place your 
forearm across the wheel with your right 
hand grasping the left edge of it. Then 
remember to pull your hand toward you 
when you want the car to turn toward 
the side on which you are looking,. or 
push your hand away from you if you 
want the car to turn the opposite way.” 


Mrs. Sedgwick tried it again, and . 


managed much better. 

“T certainly am grateful to you, Mr. 
Wilson,” she smiled enthusiastically. 
“Ts there anything else I ought to know?” 

“Just one thing,” said Gus, “and that 
is, take your time. If you get confused, 
throw the gear lever into neutral, put on 
the brake and figure out what to do.” 
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Solo Flying for 
Young Aviators 


How to Construct a Small 
Cockpit with Controls That 


Operate a Miniature Plane 


By CHARLES A. KING 


VERY boy has at some time im- 
agined himself seated at the con- 


trols of a speeding pursuit plane, 

conscious only of the drone of the 
motor, the whir of the “prop,” and the 
hum of the strut wires. He banks the 
plane, goes into a gradual ground ward 
glide, and levels the plane off just enough 
to bring the ship down in a three-point 
landing. 

Dreams such as these come nearer to 
reality when he seats himself in the mini- 
ature cockpit illustrated, “feels” the 
controls, and sees the model plane go 
through all of the flying “paces” under 
his own guidance. 

For those who wish detailed scale draw- 
ings, a blueprint has been prepared which 
shows the complete construction and also 





A large portion of the lumber needed for the cockpit can 
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Much can be learned about the 
operation of a plane from this 
miniature cockpit and controls. 


the details of each complicated part. This 
can be obtained by sending twenty-five 
cents for PopuLAR SCIENCE MONTHLY 
Blueprint No. 114 (see page 99). 

The materials needed in the construc- 
tion are lumber, hinges, picture wire, pul- 
leys, turnbuckles, nails, screws, screw 
eyes, small bolts, a few old broomsticks 
or rake handles, a piéce of old automobile 
inner tube, and some 3¢-in. wall board. 

If desired, old canvas can be used for 
the sides of the fuselage and thus make 
unnecessary the purchasing of wall board. 
The lumber can be salvaged from pack- 
ing cases. 

The first step is to make the bottom 


ae Ss ee 
big packing cases. If so desired, old canvas can be used in place of the 
%-in. wall board as a covering for the sides of the fuselage frame. 
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(Fig. 4), which is 34 by 15 in. by 5 ft. 
2% in. This rests on 3% by 2 in. cleats 
and is nailed to them. Two of the cleats 
are 26 in. long and one is 18 in. long. The 
three floor supports—two % by 8 in. by 
2 ft. and one % by’8 by 1534 in.—are next 
cut and put in place. Fasten the two 
pulleys C and the screw eyes to the 24 in. 
wide support D, which is braced by E 
(Figs. 2 and 4). 

Lay out the floor and bore holes for the 
plane post, rudderpost, and joy stick. In- 
dicate the direction of the banking wires 
K on the underside of the floor, remove 
the floor, turn it bottom up, and fasten 
the pulleys C' to coincide witb wires K. 
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One side of the cockpit is left open until all of the control wires have been 
put in place and all the final adjustments have been made. Blueprint No. 
114 shows the complete construction and details of each complicated part. 


| 
: 
‘Bil 
‘=| 
| 
Hi 
| 
4 
' 
| 
| 

| 

| 








Replace the floor and fasten it in place. 
Make the rudder control yokes L and 
M to fit the plane post and rudderpost. 
Attach the screw eyes as shown in Fig. 4. 
The plane post and rudderpost can be 
made from old broom or rake handles. 
The rudder bar A and its supporting 
block should be made next and assembled 





Fig. 1. (1 to 8) Speed indicator, bank indica- 
tor, clock, tachometer, water gage, oil gage, 
altimeter, and magnetic directional compass. 


with the rudderpost, yoke M, and pivot 
block G. 

After making the top of the model post 
out of pine or any available wood, as- 
semble it with its corresponding yoke L 
and pivot block F. 

The altitude mechanism R, consisting 
of two pieces as shown in Fig. 2, is as- 
sembled next, using 4-in. loose pin butts 
(hinges). Fasten the pivot piece to the 
underside of the floor with 1%-in. No. 10 
screws driven in from above. 

Fasten the free end of the bottom hinge 
to the connecting rod O, which is made 
to the shape shown in the plan of the 
bottom, Fig. 4. Make the joy stick B out 
of a broom handle, place a bicycle handle- 
bar grip on the outer end, and fasten the 
stick in the pivot socket with a tenpenny 
nail used as a pin. Attach the connecting 
rod O to joy stick B with a \ by 2 in. bolt. 

Build the seat as shown, using several 
braces to insure the rigidity of the whole. 

The universal joint P, on which the 
model plane rests, should be made of 
hardwood. It is constructed as shown in 
Fig. 2, using 134-in. butts throughout. 
Back out all of the pins in order to facili- 
tate assembling. Attach this joint to the 
top of the model post. 

Wire the rudder control mechanism 
next, using ordinary picture wire and 
attaching the two wires to the two screw 
eyes on each yoke (LZ and MM). 

In order that the controls will be self- 
returning, rubber springs Hf are used. 
These are made by cutting sections from 
an old inner tube and holding them at the 


























Fig. 3. Suggested dimensions for the model 
plane. A toy plane can be utilized if desired. 
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ends by means of clips which hook over 
the screw hooks. If different sizes of in- 
ner tube are used in the construction, 
care should be taken to be sure that each 
supplies the same amount of tension. To 
increase the tension, twist the bands or 
place two of them together. 

In making the frame for the cockpit, 
as shown in Fig. 4, use 3% or 436 by 2-in. 
pine lumber. Be sure that the upright 
frames are braced square when the hori- 
zontal pieces are cut and nailed in place. 

Wall board 3% in. thick is nailed to the 
frame with 1-in. No. 16 wire nails. Before 
attaching the top, make the saw cut for 
the curve facing the cockpit, and let the 
cowl be somewhat wider than seems nec- 
essary, to allow for trimming. Place a 
supporting block on the underside of the 
cowl where the model post goes through 
the wall board. Nail only one side of the 
cockpit in place, leaving the other side 
open to allow for the final adjustments 
of the banking, rudder, and altitude 
mechanisms. 

The control panel, made of wall board, 
has on it all of the instruments found on 
an actual plane. The one shown in Fig. 1 
was cut through to receive the dials, but 
the meters may easily be pasted on after 
the panel has been cut to shape and 
painted black. All of the meters are sta- 
tionary except the bank indicator, which 
has a movable pointer controlled by the 
wires connected to the banking mecha- 
nism and led over pulleys N. This indi- 
cator works with the model and shows 
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Fig. 2. Assembly of controls and construction 
of the universal joint and altitude mechanism. 


the actual corresponding degree of bank. 
All that is left is to complete the model 
plane and wire the control mechanisms. 
As this article deals primarily with the 
controls, only the dimensions and general 
design of the medel are suggested (Fig. 3). 
Its size lifts the entire project from the 
toy class and demonstrates serious intent. 
Any toy plane can be used, but the point 
of contact with the universal joint must 
be at the center of gravity of the model. 
When the model is in 

place, connect the bank- 























ing and altitude wires 








d (see Fig. 4), placing turn- 





buckles just under.the 
bottom of the plane to 
allow for adjustment. 
Tighten all the wires 
and make the final ad- 









































justments. Try the con- 
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trols to see if the rubber 


N) countersprings provide 


the correct amount of 
tension to return the 
model to a horizontal po- 





























sition when the joy stick 
and rudder bar are not 
touched. When the con- 
trols are working cor- 
rectly, nail on the remain- 
ing side of the cockpit. 
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Fig. 4. Scale drawing showing the construction of the cockpit framework, seat, and floor. The plan 
view of the bottom gives the arrangement of the three separate control mechanisms and wires. 
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A DIVISION OF H@UIDAITILILE-HIERSHIEY cornPoRATION 





Twenty-seven years of Houdaille Pioneering has per- 
fected the restful Houdaille ride. Exclusive patented 
features— proved by years of service—on all types 
of cars, assure the permanence of Houdaille comfort. 


Regardless of road—regardless of load—Houdaille 
Hydraulic Double Acting Shock Absorbers,* with the 
needle valve control, provide just the ride you prefer. 
Their powerful double action is automatically propor- 
tioned to smooth out any bump at any speed. 


The leak-proof replenishing reservoir assures 
attention-free operation. Patented air vents make 
Houdaille Double Acting Shock Absorbers truly 
hydraulic—unvarying in performance. Whatever 
make or model car you drive, you can enjoy 
Houdaille comfort—at new low prices. 
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eerin 
Buffalo, N.Y. 
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Linke 





HOUDAILLE 
aulic double sacti 


aAcung 
SHOCK ABSORBER 


Your car dealer can supply Houdailles 
at the new low prices—$40, $50, $75 
to $100 plus installation. Slightly higher 
west of the Rockies and in Canada. 


*Product of Houdaille-Hershey Corp. 


g Corporation 











This Colonial console table is an artistic piece of furniture 
and provides an ideal object lesson in operating a jointer. 


N THE old Colonial days, no Ameri- 
can home was considered properly 
and completely furnished without a 
graceful console or card table for the 

hall. Above this table was probably hung 
a Chippendale mirror (such as was 
illustrated in P. S. M., Nov. 729, p. 88). 

The design of the table lends itself 
nicely to the narrow hall as well as one 
of wider proportions; and, besides, the 
amateur will find it an interesting piece 
to construct since it embodies the use of 
a jointer (small planing machine). 

The 4-in. jointer is about as small as is 
practical and works very well on all gen- 
eral work. The best type jointers are 
made with three knives or cutters, which 
are securely fastened in a cylindrical 
head. The cutters must face the opera- 
tor, since the machine revolves towards 
him. There need be no fear about work- 
ing at this machine as jointers are care- 
fully guarded; however, a few safety 
rules must be observed in order to avoid 
any accidents. 

Before starting any machine, try all 
adjustments to make sure that no parts 
are loose. Revolve the machine by hand 
to see that the knives swing clear of the 
throat. All three knives must be 
set exactly the same distance out 
so as to make a smooth cut, free 
from ridges. Never run any wood 
over the jointer smaller than 44 by 
1 by 10in. For all thin pieces use 
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a block set on top of your work 
to push the material across 
the cutters (see the photograph 
on page 80). Never allow the 
hand or a finger to rest on the 
extreme rear end of the wood. 

When stock is pushed across 
the jointer, the pressure is 
placed on the part of the 
planer furthest away from the 
operator. It is good practice 
to skip over the throat portion 
of the machine with the hands, 
moving forward as you go 
along. Do not take too coarse 
a cut; it is better to make sev- 
eral finer ones, as it will lessen 
the chance of the wood’s get- 
ting away from you. When making any 
adjustments, always turn the power off. 

Step No. 1—Sharpening the Cutter. 
First, it will be well to study the care and 
operations of the jointer. Take all 
knives or cutters out of the cylinder, and 
sharpen them if dull. Should the cutters 
be nicked or the bevel rounded, sharpen 
each knife on the grinder, being careful 
to keep the edge in a straight line. Then 
use a fine carborundum stone to whet the 
cutting edge. This can best be accom- 
plished by placing the cutter flat on a 
bench top and rubbing the stone over 
the bevel; now reverse to the flat side 
and remove the burr with a few strokes, 
holding the stone absolutely flat. 

Step No. 2—Setting the Cutters. Bring 
both the front and rear bed of the jointer 
on one line; use a straightedge for this. 
Place one cutter in at a time and tighten 
up just a little on the nuts. Work the 
cutter up and down so that when you 
revolve the cylinder with your hands, 
the cutter will just move a wood straight- 
edge. Test both extreme edges. In a like 
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Using and Caring 


Jointer 


By WILLIAM W. KLENKE 


manner, set and test the other cutters. 
Then tighten all nuts. Turn the forward 
bed down about 1/32 in. to try out the 
cut; if you have placed all cutters in 
accurately, the edge you joint will be a 
perfect one. Test the edge by jointing a 
second piece and placing the two edges 
together. 

Step No. 3—The Fence. Most jointers 
have an adjustable fence so that bevels 
may be cut. By setting the machine for 
a coarse cut, you can soon learn to plane 
a stop chamfer. On many machines it is 
possible to plane a rabbet; that, however, 
is something you-will have to be shown 
on your individual outfit. 

The steps to be taken in the construc- 
tion of the console table, which can be 
made of Mexican mahogany or stained 
birch or maple, are as follows: 

Step No. 1—Legs. On the lathe, turn 
all six legs to the design. 

Step No. 2—Rails. Joint all edges on 
the jointer and rip to the proper width on 
the circular saw; then joint this sawed 
edge. Tilt the saw table to the proper 
angle and cut the ends of all rails, using 
a combination saw in order to obtain a 
smooth cut. (The use of the circular saw 
was described in P. S. M., Nov. ’29, 
p. 88.) 

Step No. 3—Joints. If you have a 
chuck for your lathe, you can bore all 
holes for the dowel joints on the machine. 
Glue false ears on all rails in order to 
obtain a gripping surface for clamp. 
(Explained in P. S. M., Nov. ’29, p. 88.) 

Step No. 4—Sanding. Before assemb- 
ling any parts, hand dress and thoroughly 
sand all parts of all pieces. Start with 
No. 1 sandpaper and finish with No. 0. 
The top may be fastened to the body 
part by panel irons or by screws driven 
up from the inside at an angle. Remove 
all excess glue with a chisel and again 
clean up with sandpaper; slightly round 
all edges with No. 00 sandpaper before 
staining. 

Step No. 5—Assembling. Glue 
the two short ends together first 
and then assemble the short front 
rail with the two legs; this leaves 
the back rail and the two slanting 
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The builder of your radio set 
designed it to use these tubes 






If you visited the factory where your radio 
am. set was built you would see RCA Radio- 
U Y-224 trons everywhere used for precision testing. 
cama Pa QuENC Manufacturers know there is no finer 
AMPLIFIES y vacuum tube made. They construct their 
acm . sets so as to exactly match RCA Radio- 
trons. Inferior tubes—imitations of genuine 
Radiotrons—mean inferior performance. 
Get the best out of your radio set by 
using the vacuum tubes for which it was 
designed. Insist on the best—RCA Radto- 
trons in the red and black package. 
* 
The only vacuum tubes the leading 
manufacturers recommend 
ALFRED MARCHEYV, | 
President and General Manager, Temple NOAGIOUOH 
Corporation of Chicago, says : , t 
“In perfecting our Templetone radio re- 
ceiver we sought the vacuum tube which 


would do full justice to its remarkable 
reception and tone quality. Our laboratory 
tests convinced us that RCA Radiotrons 
produced the best results. We always rec- 
ommend them for Templetone sets,” 
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Look for and insist upon the 
famous RCA trade-mark 


RADIOTRON DIVISION 


RADIO-VICTOR CORPORATION OF AMERICA 


© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 
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rails to be glued in 
the next operation. 
When these parts are 
glued and set, assem- 
ble the rest of the 
table. 

Step No. 6—Top 
and Headpiece. Use 
the jig or band saw 
for the curve on the 
headpiece. The top 
can be cut on the cir- 
cular saw and jointed 
on the jointer. If you 
have a shaper, run 
the edge by machine; 
otherwise, work it out by hand methods. 

Step No. 7—Finishing. If you have 
chosen Mexican mahogany as the ma- 
terial, either of the two methods given 
below can be followed. 

Buy a high-grade mahogany water 
stain powder and dissolve it according to 
directions, or get a prepared wood stain 
or dye of first-class quality. Apply a 
liberal coat with a brush and allow the 
stain to dry thoroughly. Put on a very 
thin coat of white shellac and sandpaper 
when dry with No. 00 sandpaper. You 
are now ready to apply two coats of 
paste wood filler, following the directions 
given on the can. Allow at least two full 
days after the last coat for the filler to 
harden (a longer time is even better). 
Apply three thin coats of white shellac, 
rubbing each coat when dry with No. 00 
sandpaper, and the last coat with a mix- 
ture of crude oil or machine oil and fine 
pumice stone powder. Ifyou have a 
spraying outfit, spray clear lacquer on, 
instead of shellac. 

For the second method, purchase 
bichromate of potash crystals at any 
drug store and make a saturated solution 
in water. Dilute one part of saturated 





For running small pieces on a jointer, use a 
wooden safety block instead of your fingers. 
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solution with four 
parts of water and 
stain the wood with 
it. When it is dry, 
rub lightly with No. 
00 sandpaper. Next 
apply a coat of ready 
mixed penetrating 
mahogany stain or 
wood dye. Then use 
filler and shellac as 
before, or filler, one 
coat of thin shellac, 
and finish with two coats of varnish. 

If you have used birch or maple and 
wish to imitate mahogany, it can be suc- 
cessfully accomplished by applying one 
coat of a good make of prepared ma- 
hogany stain and then following the 
other steps as given above. 

Finished in an amber color, maple may 
be made to look like an antique piece. 
Two methods for this type of finish are 
the following: 

Apply one coat of the proper amber 
shade of water stain and proceed to finish 
as mentioned above for mahogany, with 
the exception that maple, being a very 
close-grained wood, will require no wood 











Plan of the old Colonial console table showing the construction of the 
top frame and the location of the corner braces and stretchers. 














filler, as the shellac fills any very small 
pores such as are found in maple. The 
second method is to give the entire project 
a coat of oil walnut stain and when this 
has dried, rub the high-lights through 
almost to the bare wood with No. 00 
sandpaper to give it a worn appearance. 
Then shellac and finish as mentioned in 
the directions given above. 


This article is the sixth of a series in 
which Mr. Klenke, through the cour- 
tesy of various manufacturers, is dem- 
onstrating the use of many of the new 
motor-driven home workshop machines 
of both combination and individual 
types now used extensively. 


How to Make a Miniature Christmas Village 


illustrated, with its starry sky, 

realistic mountains, and folding 
platform and foundation, is simple in 
construction. It can be modified from 
year to year and there is no sawdust or 
sand to cause the housewife grief. 

The platform and base are both hinged 
to facilitate storing. The plat- 
form is made by hinging two 
2% by 8 ft. pieces of plywood 
tog ther along their long sides. 
The frame of the foundation is 
made of any available lumber, 
such as 1 by 3 in. shingle lath, 
and is hinged on two opposite 
sides for convenience in stor- 
ing. Two hooks and eyes 
placed at the hinges make the 
frame rigid while in use. The 
platform is placed on the foun- 
. dation in such a way that the 
hinges of each lie on different 
center lines. 

The sky is painted on a 4 by 
8 ft. wall board. It is light blue 
at the top and darkens as the 
bottom is approached. The 
clouds are cut from wall board 
and glued on the sky board, 


Tite: Christmas village or garden 


The mountain profiles in the back of 
the garden are cut from plywood and 
painted, and the tunnels are built up by 
spreading plaster of Paris on fly screen- 
ing. A rocky surface can be obtained by 
sticking small rocks or cinders in the 
plaster while it is still soft. After the 
plaster has thoroughly dried, it should 





The garden has a folding base which facilitates storing. The tunnels 
were made by spreading plaster of Paris on a frame of fly screening. 


be primed and then painted to represent 
a scene with trees and rocks and a snow- 
capped peak. The rougher the job of 
painting, the more realistic will be the 
final result. Use tube paint and put the 
finish on with a dry brush. 

Arrange the houses and tracks and 
then lay out patterns for the grass plots, 
which are cut from wall board 
and painted green to represent 
grass. Paint the top of the 
platform a brown or slate 
gray and nail the grass plots 
in place. 

The sky can be lighted by 
placing Christmas tree lights 
in the back of the mountain 
profiles, blue and red making 
a good combination. 

All wiring is concealed under 
the platform along with the 
transformer and control 
switches. The street -lights 
and sky lights should be con- 
nected in series in sets of nine 
bulbs each and connected right 
into the house line. The auto- 
matic signals, however, are 
connected directly to the rail- 
way track.—A. McCarrick. 














all 
he 


1is 


gh 


In 


in 
I= 
l= 


2s 


\v 


‘7 oNy >t 








January, 1930 POPULAR SCIENCE MONTHLY 81 


AMAZING 
RECORDS 


in Dust Prevention Tests 
among leading 


furniture polishes 
a 


PROMINENT CHEMIST FINDS JOHNSON'’S 
WAX POLISH REDUCES DUSTING 50% 





MAKE TESTS SHOWN HERE 
—FULL-SIZE 25¢ CAN FREE 
FOR DEMONSTRATION 


The idea of putting furniture 
polishes under the microscope 
has brought to light one of the 
most important household dis- 
coveries in recent years! A fact — 
of vital significance for those 
to whom dusting is never-ended drudgery. 

Fifty per cent of the average household dusting can 
now be eliminated. A chemist of national reputation, 
Henry W. Banks III, makes this encouraging statement 
asa result of his recent six months’ experiments: 

“Our tests show conclusively that dust does not cling to 
furniture polished with Liquid Wax. Under average house- 
hold conditions fifty per cent less dust accumulates on 
waxed surfaces than on furniture polished with other 





HENRY W. BANKS, III 


polishes. Dust that remains on the wax stays on top, does 


not become imbedded, and is easily whisked off. Succeed- 
ing experiments confirmed these original findings.” 

Will you, with the certainty of eliminating half the 
dusting in your household, take the trouble of sending 
for a free 25c can of Liquid Wax to make this home 
demonstration? Just use coupon. S. C. Johnson & Son, 
“The Interior Finishing Authorities,” Racine, Wis. 


FOR HOME CARPENTERS Johnson’s reliable Wood Dyes settle 
the ticklish question of the proper finish. In all colors. Bring out the 
natural beauty of the grain. Dry quickly. Never smudge or rub off. Enable 
you to have the beauty of the finest hardwoods on inexpensive softwoods. 
Guaranteed not to raise the grain. At hardware and paint stores. 


Four experiments that ended 


household dusting drudgery 


UNDER THE MICROSCOPE 


Note dry hard film of Johnson’s Wax with dust particles (half 
as many as on right) lying on top, not imbedded. Companion 
‘photomicrograph 
shows dust parti- 
cles imbedded in 
film of ordinary 
oily polish, held 
like flies on fly 


paper. 





THE WEIGHT TEST 


Not content with this evidence alone, Dr. Banks verified the 
findings of the microscope with three other tests as shown 
here and below. These unretouched photographs show the 
actual amount of dust collected by three panels, all of the same 
size, all exposed to dust the same length of time in the same 
room. The first, polished with Wax, collected less than half 
the dust that accumulated on either of the others which were 
polished with ordinary polishes. 




















THE “BLOW” TEST 


A mechanical test in which an electric fan was used to “blow” 
dust on three panels polished respectively with Wax, Polish 
A, and Polish B. Test proved conclusively that dust does not 
cling to waxed surface. 





THE “DUST CLOTH” TEST 


A convincing test that is easy to make. Cloth on the left was 
used to “dust” a waxed panel. Cloth on right was used on panel 
polished with Polish A. Both panels were exposed to the same 
amount of dust for the same length of time. 





S.C. Johnson & Son, Dept. PS1, Racine, Wis. 
Gentlemen: Please send free 25c can (not a 
sample) of Johnson’s Liquid Wax for dust 


demonstration and illustrated booklet on the 
new care of floors and furniture. 








( Please print) 
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_ Kinks for the Car Owner 





A Prize of $10 Is Awarded Each Month for the Best 
Idea or Suggestion of Practical Value to Motorists 


ARRYING water in a hat, 

shoe, or even in the bowl of 

a headlight are possible meth- 

ods whereby water can be 
put into the radiator in an emergency. 
But it is much more satisfactory to 
do the job by the ingenious method 
shown in Figure 1. The device con- 
sists of a three-foot piece of discarded 
inner tube. One end is folded back 
on itself and bound tightly by a rub- 
ber band cut from the remaining 
part of the tube to one end 
of a thirty-inch piece of broomstick. 
The other end of the tube is rolled 
back on itself, like a cup, and the 
turned end stretched over the free 
end of the stick. 

The capacity of the bucket, if a 
five-inch tube is used, is approximate- 
ly eight quarts. The use of a stick 
in this way makes the improvised buc- 
ket easier to carry, permits control 
while pouring, and holds the tube ex- 
tended to simplify filling in either stand- 
ing or running water. 


Drying Ignition Wires 


=3 —— SOAP-STONE OR 
Ww . FACE POWDER 
USED ON RAG 







Fig:'2. tension wires with powder- 
coated rag avoids short circuits from moisture. 


SHORT in the high tension wires 

leading to the spark plugs, caused by 
moisture, iisually occurs where the wires 
are clusteréd togéther. 

When this happens, dry the wires, 
one at a tiine, as in Figure 2, with a cloth 
on which is placed a gen- 
erous amount of either 
soapstone powder or face 
powder, preferably soap- 
stone. In drying the 





Fig. 1. A discarded inner tube fastened to a broomstick 
serves as an emergency bucket for filling the auto radiator. 


sulation in good condition and no trouble 
will be experienced from rain. Of course, 
this suggestion applies only to ordinary 
rubber-covered high tension wire. Special 
high tension wire covered with varnished 
fabric should not be treated in this way. 
Such wire should be wiped with a clean 
dry cloth only. 


Hood Scratch Preventers 


HE enamel on the auto radiator and 

cowl frequently is scratched by rais- 
ing and lowering the hood carelessly. Such 
scratches can be prevented by attaching 
small leather ‘‘fenders” to the corners of 
the hood, as shown in Figure 3. They are 
made from sheet leather about two inches 
square, folded over as indicated, and riv- 
eted to the corners of the hood. Besides 
preventing scratches when the hood is 
raised or lowered these fenders also de- 
crease hood rattle when the hood clips 
are loose. : 


The Prize Winner 


WOODEN block and two ordinary 
nails can be fashioned into the handy 
spark plug tester shown in Figure 4. It 


CONTACTS 








wires entering the dis- 
tributor cap be careful 
not to remove more than 




















one wire at a time unless 
it is well understood how 
to replace them. 
Keeping the wires and 
the outside of the dis- 
tributor cap exception- 
ally clean and using 
soapstone in the manner 
described will result in 
keeping the rubber in- 














is the idea of Carl Rutledge of Wauna, 
Ore., and wins this month’s prize of 
$10. First bore the hole as indicated, 
and then drive two nails through 
diagonally so that their points will 
approach within an eighth of an inch 
of each other. The nails are set at 
such an angle that the heads rest on 
the spark plug terminals. 

The higher the engine’s compres- 
sion ratio, the greater should be the 
gap between the nails to test the 
spark plugs fairly.” One eighth of an 
inch will do under average conditions. 
If ttre spark jumps between the nail 
points it is an indication that the 
spark plug is not short-circuited or 
carbonized. 


Water Level Indicator 


HE indicator illustrated in Figure 5 

gives definite warning when the water 
level in the radiator gets too low. This 
diagram shows only the principle of the 
device for the contact must be arranged 
to suit different radiator caps. A cork 
float on the end of a rod should be used 


NAIL 





WOOD BLOCK 





Fig. 4. Testing a spark plug with nails driven 
in block. The spark jumps between nail points. ‘ 


and a short length of copper or brass 
tubing should be soldered in place against 
the hole in the radiator cap to act as 
a guide and keep the float rod in a ver- 
tical position. 

A disk on the upper end of the rod 
makes contact with a wire and thereby 
grounds it when the water level goes too 
low. One terminal ofa 
double contact in- 
dicator bulb on the dash 
should be connected with 
the current supply and 
the other terminal with 
the wire that makes 
contact with the float 
disk. If the cap un- 
screws, arrange the con- 
tact wire so that it can 
be swung out of the way. 
If the cap turns back on 











a hinge the contact can 

















Fig 3 (left). 
leather hood 


How to make and attach 
d “fenders” 
scratches. Fig. 5 (above). An indicator 
to warn when water in radiator is low. 


be fastened to a piece of 
fiber or bakelite and con- 
nected by a piece of 
flexible wire. 


to prevent 
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by changing to 


Mobiloil Arctic today! | 


“ anemia - 
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Your engine deserves this 


double-value winter lubricant! 


The best engine in the world, plus 
the finest battery, can’t overcome 
the effects of winter oil that has 
become stiff and gummy from 


cold. 


When you start your engine, the 
battery strains —lubrication lags 
until the slowly mounting engine 
temperature liquefies the oil. 


Nor can the best engine in the 
world be protected fully by a light 
winter oil chosen merely because 
it gives easy starting. Too many 
such oils thin out to the danger 
point when your engine gets hot. 


By changing to the new Mobiloil 
Arctic, your every winter lubricat- 
ing problem will be solved. This 


unique winter oil—made for your 
car by the world’s largest lubrication 
specialists—flows easily at zero, and 
has the correct body under winter 
temperatures to guarantee quick, 
easy starting and at the same time 
give rich, protective lubrication 
when your engine gets hot. In 
combining these characteristics 
Mobiloil Arctic stands alone. 


Today Mobiloil Arctic is the 
winter standby of millions of 


motorists in all parts of the world. 
Any Mobiloil dealer will be glad to 


put it in your crankcase. 


VACUUM OIL COMPANY 


Makers of high quality lubricants for all 
types of machinery 


the New <a 


Mobiloil 


ARCTIC 
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Make this chart your guide 
‘It shows the correct grade of Gargoyle Mobiloil for 
certain prominent cars. If your car is not listed below, see 
complete Mobiloil Chart at your Mobiloil dealer's. 
Follow winter recommendations when temperatures from 
32° F. (Freezing) to 0° F. (zero) prevail. Below zero use 
Gargoyle Mobiloil Arctic (except Ford, Models T, TT, use 
Gargoyle Mobiloil “E”). 
1929 1928 1927 1926 
NAMES OP Engine | Engine | Engine | Engine 
PASSENGER : 
THEE 
Yu a : 
1 OB. ree TE PP st Rnccdil-sastitecst GF 
aoe? ao BB |Are. | BB |Arc. | BB \Ave. | A 
“other models | A Acc.) A |Are.| A jAre.] A 
DG... .cnscccbuc BB |Are. | BB /Arc. | BB |Are.| A jAre, 
Soltis rorya BB | Arc. ry as. ry e BB Acc. 
ae other models | A |Ane.| A |Avc.| A |Ase.| A Ane. 
yee A |Ase.] A |Are.] A Arc. | A |Art 
Chrysler, cyl. cecafees- | A [Ase.] A jAse.] A jAse. 
perial. Are.| BB |Are.] A | A A 
006 Sages 1 00 igh ee £18k 
Dodge Brothers... Arc.| A |Are.| A |Age.] A red 
“eae A \Are.| A |Are. acct @ 
Elcar, &-cyl. ...... | BB | Are.| BB |Are.| BB |Ase.| A |Are, 
«other models | A |Are.| A |Are.| A |Are.] AT A 
Erskine........ .. | A [Ae] A |Ave.] A jAve.] ...], .. 
sex. A |Are.| A |Are.| A |Age.| A |Age. 
Ford, Model A A |Are.| A | Are, pit ea Poet 
F —.. BB | Ase.| BB | Arc fo | te ars 
Garde. byl 5 BB | Are.| BB |Are.| BB | Are. [An 
Hudson | AlAs] A |Ame| A [Ave] A [Ase 
Hu le ...... | BB | Ave.| BB {Ase.| A |Ase.| A |Asc. 
La Salle .... | BB | Ave.] BB |Are.| BB Are.) J... 
Lincoln .......... | BB |Ave.| BB |Age.| BB |Ase.| BB | Are. 
Marmon, 8-cyl..... | A |Ae.| A |Age.] A |Age.t. |... 
“other models |....],...)BB| AJ ALATA IA 
Moon ............ | A jAe.| A |Ave.] A jAse.] A [Arc. 
Nash, Adv. & Sp.6. | BB | Are.| BB |Are.| BB |Are.| A | Are. 
«other models | A |Ase.| A |Ase.| A jAse.| A Are. 
Oakland... ... | A lAre.] A lAse.] A Age.) A |Ace. 
Oldsmobile ....... | A |Ate-] A |Are.] A |Are.] A |Are. 
Packard .......... | A [Ase] A [Age] A Ap. A |Are. 
Peerless, 72,90,91.. | BB | A | BB| A | BB BB | A 
«other models | A |Are.| A |Are.] A 9 A |Are. 
Pontiac .......... | A [Ate] A [Ase] A ~1 A | Age. 
cO....... wee | A [ART A fare] A [Ame] A Are. 
Studebaker "" Ta lAre.] A |Are.] a jAree] A jAre. 
Whippet cog | A Are.| A |Ase.| A |Aste A ro 
sty Kove £1 | ww [Ave | win |Ave.| on [Aiea] we face. 





























Change to the New Mobiloil “CW” 
Gear Lubricant Now 


Further fortify your engine against the 
wear and strain of the cold winter months 
ahead by having your transmission and 
differential drained and refilled with the 
new Mobiloil “CW” Gear Lubricant. It 
remains fluid in the coldest weather and 
clings tenaciously to each gear tooth. This 
lightens the engine load and makes gear 
shifting easy. 
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Maintaining a Model Railway 


Oiling Electric Locomotives — Type of Lubricant to Use 
and How to Apply It — Keeping Tracks and Switches Clean 


By FREDERICK D. RYDER, JR. 


HE importance of the proper 
ubrication of fast moving ma- 
chinery has been dinned into 


everybody’s ears so frequently 
that it seems unnecessary to repeat 
the advice as applied to model elec- 
tric railways. 

Bearing pressures are relatively 
light, bearing speeds at some points 
are quite high, and the lubricant 
that cuts friction to the minimum 
under such conditions is a very light, 
high-grade machine oil such as would 
be suitable for typewriters, sewing 
machines, and other similar light 
machinery. 

An astonishingly small quantity of 
oil will perfectly lubricate the arma- 
ture bearing. Any excess oil simply 
smears out around the bearing where 
it can do no good and serves only to 
collect dust. 

The armature bearings of the mo- 
tor and the gears should be sparingly 
lubricated at least once for each hour 
of running. The drivewheel axle 
bearings should be lubricated in the 
same way after each two or three hours of 
running. The tiny bearing at each end of 
each roller on the collector plate should 
be lubricated just enough to keep it from 
running absolutely dry. Any excess oil on 
the collector roller bearings will work 
down on the rollers and smear all over the 
third rail. 

If you are fortunate enough to own 
locomotives fitted with the new style mo- 
tors that can easily be taken apart, it is a 
good idea to pull them completely to 
pieces every two or three months and 
carefully clean the excess oil and dust 
from each part. 

A broom straw or a piece of fine wire is 
the best article to use in applying oil to 
the bearings and gears; Fig. 2 shows a 
piece of wire being used for this purpose. 
A tiny drop of oil can be picked up 
on the end of the wire and applied 
just where it is needed. 

The axles of each passenger and 
freight car should be sparingly oiled 
once every month or two. The only 
other thing on the model railway 
that requires lubrication is the turn- 
table, the gearing of which may be 
oiled at very long intervals. 

When, many years ago, the pioneer 
railroads first began to carry passen- 
gers and traffic in a commercial way, 
the crude locomotives of those days 
frequently broke down. However, it 
is a curious fact that the majority of 
accidents on those primitive rail- 


Fig. 1. 





locomotives ran on rails. made of thin 
strips of strap iron insecurely bolted to 
wooden stringers. Every so often a piece 
of strap iron would come loose, curl up, 
and poke a hole in the boiler of the 
locomotive. 

Even today, a vital point of difference 
between one of our crack railroads and a 
backwoods branch line is in the quality of 
the roadbed. 

Each section of model railway track as 
it comes from the factory is exactly 
straight if it happens to be a straight 
section, or a perfect segment of a circle if 
it is a curved section. But even the most 
perfect track has to be carefully laid 
(P. S. M., Jan. ’29, p. 76). 

On my own model railway, track laid 
on the floor over five years ago is still in 





The curved rail on switch plates should be 
inspected frequently and bent back into place if necessary. 


use and shows only trifling wear. 

Some oil is bound to work down on 
to the track from the wheels and on 
to the third rail from the collector 
rollers. Dust settles and in time the 
rails become coated with a gummy 
film that reduces the pulling power 
of the locomotives and interferes 
with the flow of the electric current. 

If more than an occasional spark 
can be noted under the collector roll- 
ers as the locomotive speeds around 
the track, it is conclusive evidence 
that the rails need cleaning. Plain 
rags applied with plenty of “elbow 
grease”’ will serve to clean the rails, 
but a quicker and more satisfactory 
job can be done with a gasoline- 
soaked rag. 

A word of warning—whenever you 
use gasoline, either to clean the com- 
mutator of a motor or to clean the 
rails, be sure to wait a considerable 
time before operating a train. A 
spark at the commutator or collector 
rollers is likely to cause an explosion 
or a fire that will prove much too 
realistic even for the most ardent model 
engineer. Because of the fire risk it is 
wise to use one of the unburnable clean- 
ing fluids on the track. Lighter fluid is, 
however, best for the commutator be- 
cause cleaning fluid may contain a chem- 
ical injurious to the insulation of the ar- 
mature winding. The fiber insulation of 
the third rail is, of course, immune to such 
fluids. 

Switches should be cleaned along with 
the rest of the track. The electrical mech- 
anism that operates the switch is pur- 
posely inclosed in 2 metal case in such a 
way that you can ’t get at it. If an elec- 
tric switch fails to operate, first try a 
slightly higher voltage. If it still refuses 
to function, send it back to the factory. 
After a switch has been in use for some 

time, especially if you have operated 

heavy locomotives through the curve 
of the switch at high speed, trouble 
may be experienced with derailments 
of the cars. This is due to the bend- 
ing of the curved rail on the movable 
plate by the weight of the locomotive 
as it hits the switch. The remedy is 
to bend the rail back into place as 
shown in Fig. 1. 


HIS is the second of a series of 
articles by Mr. Ryder on main- 
taining a model railway. The next 
installment, scheduled for early 
ublication, deals with painting. 
inter whe have model railroad 
problems about which they wish 


roads were due to track failure. In- 
stead of the immensely strong rails 
of heavy steel now in use, the first 


advice may write Mr. Ryder care 
of POPULAR SCIENCE MONTHLY, 
381 Fourth Avenue, New York. 


Fig. 2. A piece of wire, or a broom straw, can be used in 
applying oil to the motor bearings and various gears. 
Choose a very light, high-grade sewing machine oil. 
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New Book, “You Can Make It’ 


Showing How to Utilize Boxes and Odd Lumber, Sent Free 


ISSTON, the world’s foremost makers of saws, 
co-operates with the Department of Commerce 
to lessen waste of lumber. Millions of boxes, now 
thrown away, may be used to make useful articles 
for the home, garden trellises and frames, bird houses, 
tool chests, work benches, plant boxes, kites, toys, etc. 


To promote better uses of odd pieces of lumber, now 





For Cutting Dovetails, etc. 


Wherever the finest possible joint is needed, 
and for dovetailing, pattern making, etc., use 
a Disston No. 68 Dovetail Saw. Blade extra 
thin, with fine teeth. The 8” blade, 17 points 
toinch, is most popular. $1.60, 





For Finishing Wood Surfaces 


For giving a fine finish to your work, remov- 
ing paint, etc., use a Disston Acme Cabinet 
Scraper, made of Disston Saw Steel. Made 
in all needed sizes, 219” and 274” wide and 
5” and 6” long being stendard. 30c and up. 





Files for the Wood Worker 


Disston Cabinet Files (fine eng for smooth- 
ing and finishing wood surfaces, easing tight 
doors and drawers, etc. Disston Wood 
Rasps (coarse teeth) for rough and fast cut- 
tin enlarging holes, etc. Half-round 8” 

Cabinet Fi Flat 8” Wood Rasp, 50c. 





Every saw user will enjoy reading ““You Can Make It”’ and 
“The Disston Saw, Tool, and File Book.” Both contain 
much valuable information for the man interested in making 
things. Sent free. Use the coupon or write for them, 





HE amateur mechanic, always glad to get new ideas, 
plans and working drawings for making things in his 
home workshop, will want both the new book, “You Can 
Make It,” and “The Disston Saw, Tool, and File Book.” 


“You Can Make It” tells what to make. “The Disston Saw, 
Tool and File Book” tells what tools to choose for the job. 


All Disston Saws are made of Disston Steel, from Disston’s 
own steel furnaces. Disston Steel puts stamina, toughness 
and long cutting lifeinto them. This better steel takes and 
holds a better temper: a live temper, which, while hard, is 
tough, yet readily filed and set. With this temper, a 
Disston saw takes and holds a keener cutting edge. 


The new Disston Hand Saws are finer now than ever before 
—improved in every feature: Lighter blades, for easier 
cutting; narrower blades, saving strength; true-taper 
ground, faster cutting; thin, yet stiff, for true running; new 
weatherproof finish handles with larger hand holes. 


They will run with less set, cut easier, and stay sharp longer 
than any other hand saws ever made. See them at your 
hardware merchant’s. Ask for Disston! Hand Saws, of 
course, and also every other type of saw for hand or machine 
work; Disston Hack Saws, files, try squares, levels, etc. 


And mail the coupon for the books that will help you in your 
home workshop. 


DISSTON 


Makers of ‘“‘THE SAW MOST CARPENTERS USE” 


Name and Address........... 


burned or thrown away, Disston will send you with- 

out charge the new book, “You Can Make It,” © 
issued by the National Committee on Wood Utiliza-_—- 
tion—52 helpful’pages, more than 100 drawings. 


To make the useful articles shown in this valuable 
book you will, of course, want Disston Saws, Tools, 
and Files. There is no substitute for Disston quality. 





**TheSaw MostCarpentersUse”’ 


= two handiest saws for the home work- 
are the 26-inch 8-point for cross-cutting. 
the 26-inch 514-point for ripping. You 

will need these on almost every job. The 

popular “D-8” Lightweights cost $3.45, 





Handiest of All Small Saws 


The Back Saw, with fine teeth and stiff back 
enables you to do smooth, accurate cutting of 
mitres, ves, etc., for making furniture, 
picture frames, etc. ‘Disston No. 4, 12” size, 
3” under back, 14-point, costs $3.00. 





On Your Power Saw Outfit 


With a Disston Circular Saw you can do 
better work. Disston Steel and Temper make 
a saw cut easier and stay sharp longer. There 
is a Disston Saw—cross-cut, rip or combina- 
tion—for your outfit. Made in all sizes. If 
your dealer cannot supply you, write to us. 


Henry Disston & Sons, Inc., Philadelphia 
(In Canada, Henry Disston & Sons, 
Please send “‘ You Can Make It” and ““The Disston Saw, Tool and File Book” 


Ltd., Toronto) 








1S) This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 
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est form of wood carving, is 

also one of the most decorative. 
Many people associate chip carving 
with small triangular cuts and do 
not realize that beautiful sweeping 
curved cuts and embellishments can 
also be made. 

The designs adaptable to chip 
carving range from the very simple 
to the highly complicated and may 
be developed and refined to any de- 
gree the worker’s skill will justify. 

Only a few tools are required for 
the most elaborate chip carving, of 
which the knife is the most impor- 
tant. It may be used by one or both 
hands, the tool itself being held in 
about the position indicated at a and 
6, and moved in the directions sug- 
gested by the arrowheads. Any 
amateur craftsman who can use tools 
with fair skill will have no trouble in 
sensing the correct method after a little 
practice. The position of the knife at a is 
correct for making the vertical cuts 
which define the outlines. These cuts 
also limit the depth of each figure and 
make it possible for the flat cuts to take 
the wood out clean without tearing or 
splintering. At 5 is shown the flat cut 
by which the wood between the vertical 
cuts and the lines at c is removed. The 
tapering point of a sharp jackknife blade 
will be necessary to cut out small places 
as at d. Often the skew chisel may be 
used to advantage in a heavy cut instead 
of the knife. 

Veining tools are used in the more ad- 
vanced work, for in many cases a definite 
line is needed as a starting place to em- 
phasize border lines and to separate 
masses or different parts of the design as 
ate. In making a straight line the veining 
tool should be guided by a wood rule; 
with a little practice the tool can be guided 


Ce carving, although the easi- 
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Chip Carving for the Amateur 


By DAVID WEBSTER 





Photographs Courtesy Met. Museum of Art 


More difficult designs were used by the old masters, but 
the methods were almost the same as those described. 


to make cuts of uniform width and depth. 

The worker must realize that sharp 
tools are of the first importance and that 
time spent in keeping them in perfect 
condition will be more than justified by 
the pleasure and satisfaction resulting 
from their use. The tools may be kept 
sharp by using an oilstone for straight 
edges and slip stones for curved edges. 
The carborundum oilstone shown is 
coarse upon one side and fine upon the 
other, while the slip stones are of fine 
grain throughout. The coarse side will 
act as a grindstone in keeping the edge 
just the right shape. The bevel of the 
edge must be maintained; to do this, hold 
the entire bevel in perfect contact with 
the stone. The inside of the veining tool 
may be stropped by using a leather shoe 
string; grasp the tool with one hand, hold 
the shoe string in the V-groove or the 
gouge with the thumb while the other 
hand draws it through. A groove made 
in the leather strop by one of the veiners 
will strop the outside of the bevel. 
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CUTTING CURVES 


The tools needed in decorative chip carving and 
the methods of making some of the various cuts. 
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A round-faced mallet is a necessity 
in making some of the more difficult 
cuts, as the tool may be controlled 
far more effectively when tapped 
gently with a light mallet than is 
possible by hand control alone. 

The hand screw and clamp or 
-other equally efficient means are 
necessary to hold the work rigidly 
upon the table or bench, for if the 
worker tries to hold the work with 
one hand and cut with the other, he 
is due for a bad cut sooner or later. 

Perhaps the home worker may 
think that mention of the grain of 
wood is superfluous, but if care for 
the grain is important in the use of 
ordinary tools, it is vastly more so in 
carving. 

Any worker will instinctively se- 
lect soft, straight-grained wood free 
from blemishes for all sorts of carvings; 
yellow whitewood and red gum are ex- 
cellent woods. White pine is too soft for 
amateur work, as it does not furnish 
enough resistance and demands excep- 
tionally sharp tools. Maple is a splendid 





Many chests have been unearthed that bear 
chip carved embellishments and decorations. 


wood for the advanced worker but rather 
hard for the beginner. Soft red oak is per- 
haps more interesting than either of the 
above woods, though it is rather splintery 
for the novice. 

Do not make the first attempt at 
carving upon a piece of wood to be used 
in the project; instead select a similar 
piece, lay out the design, and practice. 

The first thing is to follow lines closely ; 
the next, and equally important, is to 
make each cut clean, with no suggestion 
of torn wood. The most common error 
in the actual cutting lies in making the 
flat cuts too deep; the next, ih making 
adjoining cuts of different depths. 

In selecting designs for chip carvings 
give preference to the bolder type of 
designs similar to those suggested at f 
and g, at first. Dark stains aid in giving 
an appearance of age to the carvings. 
Repeated coats of oil, if well rubbed, will 
impart an excellent tone. Shellac, well 
rubbed with pumice stone and oil, and 
afterward treated with wax, makes per- 
haps the best finish of all. 
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Pledge to the Public 
on Used Car Sales 


1 Every used car is conspicuously marked 

with its lowest price in plain figures, 
and that price, just as the price of our 
new cars, is rigidly maintained. 


2 All Studebaker automobiles which are 

sold as CERTIFIED CARS have been 
properly reconditioned, and carry a 
30-day guarantee for replacement of 
defective parts and free service on ad- 
justments. 


3 Every purchaser of a used car may 
drive it for five days, and then, if not 
satisfied for any reason, turn it back 
and apply the money paid as a credit 
on the purchase of any other car in 
stock—new or used. (It is assumed 
that the car has not been damaged in 
the meantime.) . 





















—_ 
© 1928 The Studebaker Corporation of America 






You can save money 
and get a better motor car 


—if you buy 
according to the 


STUDEBAKER PLEDGE PLAN 
Over 150,000 thrifty American 


citizens did last year 


WELL constructed car, sold at 40 or 50 per cent of its 
original price, offers maximum transportation value. 
Studebaker dealers offer many fine used cars—Studebakers, 
Erskines and other makes—which have been driven only a 
few thousand miles. § Reconditioning of mechanical parts, 
refinishing of bodies give new car life to these cars at prices 
no greater than you must pay for a cheap new car. And asa 
final measure of protection, these cars are sold according to 
the Studebaker Pledge—which offers 5 days’ driving trial 
on all cars and a 30-day guarantee on all certified cars. § Prices 
being plainly marked provides the same price for everyone. 
Millions of people buy “used” houses. Every car on the road 
is a used car the week after it is purchased. 


Invest 2c—you may save $200 





Mail the coupon below for 
the free booklet. The zc 
stamp is an investment 
which may save you as 
much as $200 in buying a 
motor car! 











THE STUDEBAKER CORPOk 1ON OF AMERICA 
S D E B A K E R " Reatedeccapaeliae 
I [ Please send me copy of ‘*How to Judge a Used Car’’ 


Builder of Champions Mina i Bo oie 
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By smoking the work and trimming the soot off with 
a tool, a cut of one ten thousandth can be taken. 


ANY small shop operations can 
be accomplished with greater 
ease if the worker knows how to 
make the best use of familiar, 

everyday materials. Who would believe, 
for instance, that such things as sealing 
wax, cement, and paraffin have a place 
in the average shop. They have, and the 
success of many important operations 
often depends on knowing some little 
kink made possible by the physical 
characteristics of one or more of these 
very common materials. 

Since sealing wax has been mentioned, 
let us start with that. How can the 
mechanic have any possible use for it? 
One the writer found is for covering the 
heads of adjusting screws that are not to 
be disturbed, and yet must be readily 
adjusted when necessary. At A in Fig. 1 
it is used to seal a limit gage, with the 
help of an inexpensive special stamp. 
The wax surface should be about half 
a hole diameter below the metal. This is 
different at B, where sealing wax is 
merely employed for protection from rust 
and dirt, and is therefore flush with the 
metal. At C the wax serves to plug a 
small hole in the place of wood or metal, 
the latter often being hard to remove. 
For such purposes, sealing wax is ex- 
cellent, as long as the parts are not 
heated appreciably. 

Paraffin is indeed one of the handiest 
substances in a shop. At A in Fig. 2 it 
serves as a lubricant in tapping or ream- 
ing small holes in aluminum. It is as 
good as kerosene for this purpose, and is 
not as wet and messy. As shown at B, 
the heated paraffin is daubed into the 
holes to be finished, with a small stick, 
and is allowed to solidify before starting 
work. Very different applications are 
those at C and D, such as making a 
drawer run or a wood saw cut. It will 
do both without causing the one to stick 
in damp weather, and the other to mess 
up the wood as oil is sure to do. 

Paraffin is one of the best materials for 
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waterproofing wood, provided the 
wood is not to be exposed to very 
warm water. Unlike varnish, it 
provides complete protection and 
does not crack. Small pieces may 
be soaked in-melted paraffin as at 

E, while it may be applied to 

large ones with a flatiron as at F. 
A very different use is that at G. The 
next time you have some small, fussy 
mechanism to examine, freeze the 
whole thing in paraffin. Individual 
parts can be quickly cut out with a 
hot wire. When the work is done, 
all that is necessary is to melt the 
paraffin out and wash off the remain- 
der with gasoline. 

A stearin candle is a good sub- 
stitute for some of the uses of paraf- 
fin, and a handier one to carry. Moreover, 
it has the‘advantage of making the finest 
kind of smoke, for which there is no sub- 
stitute when used as shown at top of this 
page. Any one who has ever tried it, 
knows how difficult it sometimes is, in 
stepping or recessing a part by a speci- 
fied accurate depth with the dial, to know 
when the tool is just at the reference 
surface, and yet avoid touching the sur- 
face. By lightly smoking the work with 
a candle while it is slowly revolving, a 
delicate coat of soot is formed, which may 
be trimmed off with the tool like metal 
until just a visible shade is left. That 
shade is about equivalent to about one- 
ten thousandth of an inch. Try this trick 
instead of using up your nerves the next 
time, and you will always be using it. 


ARD cup grease is equally good for 

holding small parts so they 
won’t move when they want 
to, and will move when you 
want them to. An open ball 
bearing as at A in Fig. 3—now 
no longer very frequently met 
with—is a case in point, es- 
pecially when it must be as- 
sembled in any position other 
than the vertical. A similar 
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Odd Shop Uses for 


~ Common Materials 


By HENRY SIMON 


used when the bushing is in a horizontal 
or head down position, as at B. A good 
sized can or pail beneath the product 
chute of a screw machine as at C, kept 
continually filled with oil by the cooling 
oil circulation, makes an excellent oil 
cushion for heavy parts that are being 
made and should not be dented. This 
scheme works well where there are not 
many large chips, as in some of the parts 
shown at D. 

Portland cement, lime, and gypsum 
may at first thought seem out of place 
in a toolroom. Yet it pays to keep them 
on hand. Slaked lime is one of the best 
media for annealing steel parts, as sug- 
gested by A in Fig. 5. A small box of 
unslaked lime in the tool drawer as at B, 
keeps it free of moisture and prevents 
the tools from rusting. Gypsum is good 
for holding pieces of work for light ma- 
chining jobs, as suggested at C. Cement 
may be employed to make a regular 
working machine bed or base that will 
give good service for years. D shows a 
simple example. The only requirements 
are that the section be comparatively 
heavy, and that proper reinforcing is 
used. An advantage over cast iron is 
the fact that bearings and other parts 
can be accurately cast in place without 
machining, by lining them up as at E. 


UR more common materials are rub- 

ber, leather, composition board, and 
fiber—as shown in Figs. 6, 7 and 8. -A 
stout rubber band makes a fine belt for a 
delicate drive, as at A. Rubber bands of 
various sizes are often an excellent sub- 
stitute for a tension spring, and as indi- 





use for hard grease is shown at 
B, where screws are kept from 
dropping out of some part into 
the machine. Wherever light 
parts must be held together 
or stuck on temporarily and 
kept from moving or drop- 
ping, hard grease is a candi- 
date for the job, as suggested 
by only one out of many cases 
at C. 

From grease to oil is but a 
step. Oil is useful for knocking 
out a bushing by hydraulic 
pressure as at A in Fig. 4, pro- 
vided the bushing hole is blind 
and a very snugly fitting plug 
is used. Cup grease should be 






Fig. 1. Using wax to advantage. 
Fig. 2. Some practical uses for 
paraffin. Fig. 3. Uses for grease. 
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A gift for those who 
appreciate fine 
tools—a Starrett § 


If you like to handle fine tools as much as we 
like to build them there shouldn't be any ques- 
tion in your mind when they want to know what 
you want for Christmas this year. Suggest one 
of the tools you need— one of the tools that 
make work easier and better, if you make your 
living that way — one of the tools that make 
pleasure keener, if you use fine tools in your 
home shop — Storrett Tools. 























Run through your Starrett Catalog (if you've 
mislaid it, ask us for another — Catalog 24 ‘W’) 
and pick out the tool you need most 


THE L. S. STARRETT CO 


World's Greatest Toolmakers 
Manufacturers of Hacksaws Unexcelled 
Steel Tapes — Standard for Accuracy 


ATHOL, MASS., U. S. A. 


















i Pe 

iy f af A few suggestions from the World's 
Or Wass Greatest Tool Makers, for the solution of 
; the Great Annual Christmas Problem: 







Micrometer 
No. 230 


Starrett 
Dividers 
No. 92 







‘7 ~—s Starrett 
-m Combination 
Square 
No. 





Starrett 


Calipers 
No. 79 


Starrett Hack Saw 
No. 169 
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requires no metal flanges. 
Fig. 8. A suggests the 
approximate proportions 
for such a self-supporting 
wheel with a force-fitted 
steel sleeve. For oily 
drives, sheet fiber makes 
an excellent and _ well- 
wearing V-pulley that is 
superior to metal because 
it gives a bulldog grip on 
the belt. As the torque is 
here much greater, a hub 
of larger diameter must be 
used, something like the 
one at B. A good use for 
fiber tubing is shown at 
C, where a short length 
driven into either end of a 
screw machine stock tube 
will make it noiseless. 


A second article on 
**Odd Shop Uses for Com- 
mon Materials’”’ is sched- 
uled forearly publication. 




















Fig. 4. Odd uses for oil in the 
shop. Fig. 5. Using cement, 
lime and gypsurn to advantage. 








cated at B, have a far 
wider range of action than 
a spring of the same 











strength and anything 
like the diameter. A live 
rubber tube or plug may 
be used in a pinch instead 
of a compression spring, 
as at G. As suggested at 
D, a typewriter eraser 
may serve as a ready- 
made friction wheel for 
an experimental drive. A 
big brother to it and one 
able to do real work is 
made from a piece of 
leather belting, placed be- 
tween two disks and 
turned, as at E. Squares 
of the same material, cut 
as at F, make excellent 
vise pads. And used as at 
G, squares of leather are 
superior to wood as shim- 
ming and for shock ab- 
sorbing material under 
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machine based pedestals. 

In places where it does 
not get damp, composi- 
tion board makes an even better pad 
under some machines, as suggested at A, 
Fig. 7. Painted black, a tough grade of 
the same material makes an excellent, 
light-weight blackboard as at C, which is 
handy around the shop and superior to 
paper and pencil for laying out shop 
sketehes. Painted any color and shel- 
lacked, it makes a durable splash screen 
as at B for messy wet operated machines. 
In this capacity it is superior to sheet 
metal, because it is cheaper, lighter and 
handier, and you can’t cuf or otherwise 
hurt yourself on it. 

Red, black and gray fibers of various 
types already have some standard shop 
uses, although they should be employed 
more than they are. Though it has not 
quite the friction of leather or paper, 
sheet fiber is the most convenient of all 
materials for friction wheels because it 


Fig. 6. Rubber and leather also have their place in the average 
shop. Fig. 7 and 8. Uses for composition board and sheet fiber. 


Kink for Grinding Copper 


RINDING copper, as most machin- 

ists know, is one of the jobs that 
cause much consternation and worry 
about the shop. It can be done, however, 
with little preparation, trouble, or ex- 
pense by the application of a simple 
shop kink. 

Because of its quality of softness, cop- 
per when ground on an emery wheel 
tends to clog the pores of the abrasive 
and thus impede the cutting efficiency 
of the emery. This can be overcome by 
keeping the wheel surface covered with a 
layer of tallow, ordinary lard, or even 
butter, which will prevent the clogging 
of the emery pores and will not detract 
from the general usefulness of the wheel 
in the grinding of any of the other metals.— 
H. W. Swope. 
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Casehardening to 
Protect Bolts 


R some time we had difficulty in 
finding bolts for the adjustment of the 
lift valves on a Diesel engine that would 
stand up under the continual hammer to 
which such pieces are subjected. 

After trying every stock and factory 
bolt available, we decided to use ordinary 
wrought iron bolts, casehardened at the 
end subjected to the impact. 

The bolts were put end down in a ladle 
containing cyanide of potassium. This 
was heated over a forge until the ends 
became red hot, after first shielding the 
ladle with sheet iron in order to carry off 
the fumes. By heating the bolts in this 
way a graduated heat was obtained, de- 
creasing toward the other end, thus giving 
the bolts a good grain. After heating, the 
bolts were dropped in cold water to 
quench them. Bolts treated in this way 
have lasted two and three years while 
heretofore when stock bolts were used it 
was necessary to replace them every two 
or three months.—G. S. 








IF IT is necessary to build up 
a portion of a forming die 
with a welding torch, use chips 
of the same steel for the fill- 
| ing material. 





You can make an emergency 
follow rest by clamping a 
straight-tailed dog to the tool 
post. A brass block is used 
under the dog screw to run on 
the work. 


When doing accurate work, 
do not depend on the stated 
sizes of your die stock. 


Every job or piece of work 
you undertake is a personal 
advertisement, and it is up to 
you as to whether it is a good 
or a bad one. 


When locating a hole or but- 
ton on the milling machine 
with an indicator, an offset 
boring head can be used to 
good advantage for holding the 
indicator. 


If you have any grouches, 
leave them at home; no one 
else is interested in them. 


A periodic inspection of the 
line shaft and the bearings will 
eliminate a lot of extra pull on 
the motor. 
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Accuracy heeps them 
flying 
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Speed—endurance—dependability Atthe airport—here rigid inspec- 
—we marvel at the performance tion and accurate repair are 
of present day airplane motors. necessary. If motors are to 
The perfection of these powerful ~* stand the grind of regular sched- 
engines is a true tribute to mod-__ ules, original accuracy must be 
ern engineering skill. maintained. 


At the factory —if motors are to In the factory, at the airport — 
withstand the terrific strain of high wherever performance depends 
speeds, every part must be accur- upon precision, you will find 
ately fitted. Cylinders, crank- Brown & Sharpe Tools. Their 
shafts, bearings—all must be accur- dependability is the by-word of 
ate within exceedingly close limits. all skilled mechanics. 





Copy of our Small Tool Catalog No. 31 sent 
on request. Address Dept. P. S., Brown & iS) 
Sharpe Mfg. Co., Providence, R. I., U.S. A. 


Brown & min oe Tools 


*WORLD’S STANDARD OF ACCURACY” 


Steel Rule 
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BRt USH. 


“Ted the Tester”—188 pounds 
on a Wooster Foss-set Brush 
and not a bristle came 
loose. This 5S an actual test. 


to be sure of a 
SSE GOOD brush 


Look for 3° 
trademark 


THE ila oe ct COMPANY 
Makers of good paint brushes for 78 years 
Wooster, — 
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Rigging the Bluenose Model 


The finished model rides imitation waves just 
as its prototype sails the seas. (See page 39.) 


IKE all fore-and-afters, the Bluenose 
gets much of its beauty from its 
rigging and sails. Everyone enjoys 

the magnificent sight of a sailing schoon- 
er with its sails up and bellied in the 
wind. Sails always give a sense of action 
and a note of life, and because of this 
much of the success of the model depends 
on the care with which the sails are cut 
and rigged. A fore-and-after has about 
the simplest rigging of any ship, so no 
difficulties should be encountered on this 
score. 

Having completed the hull and placed 
all of the deck fittings properly, we have 
next to study the sail plan and rigging 
and then set about making and placing 
the two masts. The original masts on 
the Bluenose were made of spruce, 
so dowel rods left in their nat- 
ural color will serve nicely. 

The bow-sprit — to begin for- 
ward — has a square heel which 
fits into the hole in the sampson 
post and at the outer end has 
two eye bands, the inner one 
with four eyes and the outer 
with two, one above and one be- 
low (see page 96). These are of 
No. 26 tinned wire. Twist the 
two or four eyes in it with just 
half a turn, file a slight notch in 
the spar, put the wire round it, 
twist the ends together, cut 
them off fairly close, squeeze 
them into the wood with pliers, 
and then give each eye an extra 
twist. The eyes should be as 
small as it is possible to make 
them. The inboard part of the 
spar and the bands are white; 
the rest is varnished. 

Both lowermasts are the same, 
but of different length and thick- 
ness. The doubling, where the 
two masts are parallel, is cut 
square. Glue and nail the tres- 











By 
E. ARMITAGE McCann 


Master Mariner 


tletree on either side, and below them 
fasten the cheeks. Across the fore side, 
resting on them, fasten the wooden cross- 
trees. Now cut a strip of thin copper or 
brass and bend it to shape. Nail this in 
position to the after block and the cross- 
trees. Across the crosstrees on either side 
lay a small quarter-round piece to pre- 
vent the rigging from chafing. The cross- 
trees will have two lifts on either side. 
These can be of thin cord or wire, hitched 
to the side eyes of the top bands, passed 
through holes in the crosstrees, and tied 





underneath. 


At the top of the mast file a slightly | 


smaller square on which the cap fits. Be- 
tween the cap and crosstrees on each mast 
put three eye bands. These are similar to 
those on the bowsprit, except that the up- 
per two have eyes on both sides and 
abaft, and the third, eyes abaft only. 
The caps can be made from celluloid.or 
metal. They fit on the lowermasts and 
have a hole on the fore side for the top- 





masts to pass through. The distance be- | 
tween the holes is the same as the thick- | 


ness of the crosstree, so that the mast will 
stand parallel. 
can be twisted from No. 22 wire and sol- 
dered at each twist and at the two ends. 
The upper ones are bolted with a pin 
right through the caps and masts and the 
lower one (forward) through the mast. 
At the lower end of the mast, 4 in. 
from the deck, there is a ring for the boom 
jaws to rest on; this can be celluloid and 
should have elbows under it for support. 
Below this there is a quarter-round ring, 
representing the mast wedges and mast 


coat; this lies close on the deck. Before | 


The completed rigging as set up temporarily before the 
sails are cut and fixed. Compare with plan on page 94. 





The irons for the stays | 
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Jig Saw Attachment ihe 
the Workace Electric 















14’ Workace Band Saw, case. 
accurate, economical . 













Workace Radial Saw, 
sets at any angle 


Cast Iron Table $10 Extra 
Cast Iron Legs $15 Extra 
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4 gCE Clectricd 


Low Price 


The price of this complete outfit 
is only $89.00. This is possible 
because of the up-to-date man- 
ufacturing facilities of the J. D. 
Wallace Company. With the easy 
payments plan, the outfit will 
pay for itself as you use it. 


With this electric workshop 
you will have time to turn out 
some beautiful and useful 
Christmas presents. And speak- 
ing about Christmas—What a 
present for the boys! 


The Workace Electric Wood- 
worker produces clean, accurate, 


workman-like jobs. Amateur or. 


expert can do excellent work. 
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A complete 
ig electric workshop 
for home or business 


VERY man who hasa workbench 
has often wished for a com- 
plete oucfit of power driven wood- 
working machinery. Such a work- 
shop is now as easy to possess as a 
radio set, and costs much less, 
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The Workace Electric Woodworker 
—a complete all-electric shop — 
costs but $9.00 first payment and. 
$9.00 a month. This includes power. 
driven tools for every woodworking 
operation. 


*B9 EasyTerms 


ineludes all 
this: 


4° Planer 

8° Circular Saw 

6° x 36" Lathe 

8° Disc Sander 

6° Buffing Wheel 

5° Emery Grinder 

\%° Drill Chuck 

\y%sH.z P. G. E. Motor, 
110-Volt, A. C., 60 
Cycle 

Endless V-Belt, two 4’ 

and one 2" V-Belt, 

Pulleys, Cast Iron Sub 

Base and 10 ft. Cable 

with separable Plug. 

The Planer and Circu- 

lar Saws are each com- 

plete units and may be 

purchased separately 

at the correspondingly 

low price of $25.00 each. 





Firm.. 


Address. 
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J. D. WALLACE & COMPANY, 

Wilcox St. at California Ave., Chicago 

11 West 42nd Street, New York City - e 
268 Market Street, San Francisco 

Please send me large size photograph and particulars about the 
Workace Electric Woodworker. Also interested in [] Jig Saw— 
0 Band Saw — ( Radial Saw — [J Shaper — (J Planer. 


A down payment of $9.00 brings 
you the complete Workace All- 
Electric Woodworker ny to 
set up and use right a bg, A a 
entire transaction is handled by 
one of your local hardware stores 
so that you will know the man 
you are dealing with and get his 
service and cooperation. 

The Wallace Guarantee assures 
replacement of defective parts. 


Large reproduction 


For every coupon mailed in we 
will send a large picture of the 
entire outfit and a complete de- 
scription of each item. 

Send for full particulars and 
we will refer you to our dealer 
who is nearest to you. 


MAIL THE COUPON TODAY 


Consult tclegiintne dicoctecy for branch obieant ‘io other cities | 



























Mechanics everywhere praise 
the new “Red Streak” —the 
blade with the red end. 


Eiecr RIC furnace 
steel from Simonds own steel mills 
is the reason for the unusual tough- 
mess and wear-resistance in “Red 
Streak” Blades. Uniform, evenly 
set teeth prevent one side getting 
dull and making cuts drift off. They 
always cut straight and true! 


Test “Red Streak” quality in your | 
own shop. See how they cut faster | 


and easier. The first few bites tell 
the story. 


You can always depend upon the 
quality in “Red Streak” Hack Saw 
Blades. The red end, the brilliant 
symbol of hack saw perfection, 
identifies every “Red Streak” Blade. 
Look for it when you buy. 


SIMONDS 


SAW AND STEEL COMPANY 
FITCHBURG, MASS. 


“The Saw Makers” 





Established 1832 


Branch Offices and Service Shops in Principal Cities 
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putting these lower fittings on or stepping 
the mast, the mast hoops should be put 
on, otherwise they will have to be split. 

The mast hoops are rings a bit larger 
than the masts. Rings for rod-leads, which 
can be bought for a trifle at fishing tackle 
shops, will serve for these and the topmast 
hoops, or they can be made by twisting 
wire around a stick of suitable size, cutting 
it, and bringing the ends together. These 
should be painted white before putting 
them on the masts. 

The masts are white from the deck to 
the jaw supports and from the cheeks to 
crosstrees; the rest is varnished. 

The topmasts have a square cut in their 
lower ends to fit between the trestletrees. 
When in position, a piece of metal is nailed 
to the trestletrees across the front. 

The staysail boom has an eye at the 
fore end, a hole through each end for the 
lacing, and a traveler at the after end. 
This traveler, as for the fore and main 
booms, can be made by bending a strip of 
metal to shape and soldering a loop of 
wire passed through the lugs on either 
side. These must be made to fit tightly 
on the booms. 

The fore and main booms have jaws at 
the fore ends. These are best made from 
boxwood cut to shape, and glued and riv- 
eted to the boom, which has been flattened 
slightly to receive them. They have small 
eyebolts close to the mast for the lacing. 

Just inside the traveler at the main, 
there should be a cleat to which the top- 
ping lift is lashed ; and from the traveler to 
the end on both sides there should be a 
foot rope. 

The gaffs have jaws, as with the booms; 


| and between them, fastened to the end of 








the spars, is a double wedge-shaped piece 
of wood. Note that as these gaffs are set 
at a sharp angle with the mast, the jaws 
and traveler must be cut to let the spar 
sit close to the mast. The fore gaff has 
five eye bands and the main seven, at the 


| positions shown in the plan below. 


Trace and cut ont the shapes 
of the sails on paper and lay 
these on a piece of fine linen so 
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Topmast rigging 
sketch showing ar- 
rangement of sails, 
and mast stays, 








irons, and lizhts. ( 
NY 
that the weave is in line HS , 
with their after leeches Ny 
(see drawing above). a 
Pencil these on the NY 
linen. Before cutting, uel 
lines of fine  stitch- yy 





ing can be made on 
them to represent the | 
seams. These seams 

are in line with the 

after leeches of all sails except the two 
jibs, where they follow the after leeches 
and feet and meet in a line at right angles 
to the head or forward edge. To make 
sure that they are straight, these lines 
should be ruled in lightly with a pencil. 





Cut the sails out roughly and turn them | 
in at the pencil lines with a hot iron, | 


allowing a little stretch, which should be 
from a bare % in. for the smaller sails to 
a full 14 in. for the mainsail. 

If the sails are to be limp, they will 
need a fine hem all around. 

If they are to be wind-filled, stitch some 
No. 26 tinned wire to the after leeches of 
the fore and mainsails and staysail and 
to the two after edges of the topsails and 


jibs; then carefully cut the waste away to | 
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The entire sail plan, showing the location and scaled size of each sail. 


A history of the Biuenose 


can be obtained by sending a stamped envelope and a request for Home Worxshop Bulletin No. 2. 
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One Price Includes. 
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WE PAY F 





6 Large Rooms 
and Porch 







on a 4 


°845 


COMPLETE 





Buy At Wholesale! 


You can get all materials direct from mill and make 4 big savings on your home! 
Owners tell of $300 to $1,000 actual savings on single homes. Mill-cut lumber 
saves you 40% labor cost ‘and 30% material cost. Not portable. Not sectional. 
Sturdy, substantial, permanent homes. Guaranteed materials delivered to your 
station, freight paid. Most remarkable money-saving prices ever offered, and 


three years to pay if you wish! 





ONLY 66 
$1349 Saved $800 to $1,200 on Lumber’’ 
COMPLETE says O. R. Fickling, ‘‘and the material was wonderful.”....... 
4 nedroom so [ene Doarecs ‘Believe I saved $500 by buying from you,” writes B. A. , ae of PRICE 
rooms cad cele: on anémeer!- Nebraska...... Mr. Davis saved “between $1,000 and $1,500” on 
INCLUDES 


Diring Room. 

Kitchen, 4 Closets, LareePorch: his home....... J. J. Spellman says “I saved $500 by buying from 
you.”’ You can doas well. Every home owner who built a Liberty 
saved money. Write for complete information and Free Book. windows, stairs, high 

grade interior we 


FREE! NEW BIG BOOK OF HOMES | pork, sth, shingles. 


Shows amazing home values from $392 to $1,558. Full color photo- naile, ete. complete. 
graphs of wonderful 4 to 7 room bungalows, 14 and 2 story houses, a ees 
American, Dutch, Colonial, English designs. Practical—beautiful. 

Book shows construction time necessary for each home. Also gar- 
ages, letters from home owners, practical facts and figures to save 
you money. 

Remember—an iron-clad guarantee protects you—it costs you 
nothing to get complete information. And you will save youreelf 
hundreds of dollars. 


all highest quality lum- 
ber cut to fit, doors, 


materials fully guaran- 
teed. Freight paid east 
of Mississippi river and 
north of Mason-Dixon 
line, also to Minnesota, 
Iowa, Missouri. 








ONLY 


‘575 
























MME vine oom, vcnen,2 vec. | AMAZING 
NEW PLAN 


We will send you com- 
—_ materials for any 
ome you select. You 
send us no money. In- 
snect quality and quan- 
tity of materials on your 
own lot for five days. 
You do not pay one 
penny for materials 
unless completely 
satisfied. Is there 
any better proof 
of the confi- 
dence we have in 
our materials? 34 
behin of square dealing 
hind Liberty Guaran- 
Send coupon for 
Big N New Book of Homes, 


937 


COMPLETE 


























LIBERTY HOMES 


Lewis Manufacturing Company 
Dept. 13-A 


Bay City, Michigan 
—-—-—-Mail Coupon Today!-— 
LIBERTY HOMES 


Lewis Manufacturing Company 
Dept. 13-A, Bay City, Michigan 


Please send me, FREE your 1930 Book of Lib- 
erty Homes containing full color lag tye and 
plans, and show me how I can save 000 
on my home. 














Screw plates are like tires — you 
never want to buy one. But when 
you need one then it pays to get the 
best. It pays to buy long life, accuracy, 
dependability, beauty (for a finely 
balanced and finely finished tool is 
beautiful.) 


There must be some reason why 
about 60% of all the screw plates in 
use in this country have been made 
in the @TD plant. There must be 
some reason why nearly 70% of all 
the screw plates we manufacture are 


. “Little Giants.” 


Next time you need a screw plate ask 
for a “Little Giant” (every tool supply 
and hardware stofe in the country 
knows them-—most every one carries 
them.) Meantime, maybe you could 
use one of the little folders illustrated 
above which lists all the different 
“Little Giant” assortments. It will 
help you decide which one best fits 
your need. Write us for a copy today. 


(Sacra verted B 
NWN CORPORATION 


GREENFIELD, MASS.. U.S.A. 


3 





New York : 15 Warren Street 
Chicago : 611 W. Washington Blvd. 
Detroit : 228 Congress St., W. 
Canadian Plant. Greenfield Tap & Die Corp. of Canada, 
Ltd., Galt, Ontario 
GTD Corporation, Greenfield, Mass. 


“Send me your ‘Little Giant’ Screw Plate Folder” 


(Wri r name and address below, 


te 
tear Sand mei to us at Greenfield ) 
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“about % in. of-the turned-in edges. 
To belly them out I took a piece of soft 


-| wood and cut rather more than the de- 


sired curve on it. Starting with the largest 
sail, I put a piece of tissue paper over the 
wood and pinned the sail down to this and 
stretched it to the desired size, with the 
hem underneath. I then gave it one full 
coat of white brushing lacquer. When 
thoroughly dry I took it off and cut the 
wood for the next, and so on. If the sails 
wrinkle a bit at the corners, so much the 
better. Any paper 

that sticks to them 
can be sandpapered 
off. This gives them 
a reverse curve, but 
they readily reverse 
again. 

The mainsail has 
two rows of reef 
points at: every 
seam. These can be 
No. 24 sewing cot- 
ton, and should be 
knotted on either 
side of the sail. See the plan on page 94. 

Seventeen mast hoops should be stitched 
to the forward edge with fine cotton. The 
mast should then be rove through these, 
the boom put in position, and the sail 
laced to it with a jambing hitch. Do like- 
wise with the gaff. 

It will’ be well to have the gaff blocks 
attached .before attempting the lacing. 

There is a sheet block at the end for the 
topsails and blocks seized into bridles as 
shown for the peak halyards. These bri- 
dles are of varying length so that the 
blocks will be in line when the halyard is 
rove. There are other blocks seized to the 
eyes under the jaws, for the topsail sheets 
to lead through. These should all be 
¥%-in. blocks. A %-in. double block is 
fastened to an eye above the jaw for the 


MANNER 
OF BENDING 





ANY of us exercise meticulous care 

in the sharpening of our shop tools 

but forget about the axe that we use to 

chop our kindling. An axe, like all other 

cutting tools, will do its allotted job 

quicker, with more accuracy, and with 

less physical exertion on the part of the 
user if its edge is in perfect condition. 

Grinding should be attempted only to 
get the blade in shape, and once it is as 
desired the keenness of the edge should 
depend wholly on the use of a file and 
whetstone. The use of a grindstone tends 
to destroy the temper of the steel even 
under the most ideal conditions, and 
therefore should be resorted to only if the 
blade has lost its shape. 

To obtain the correct edge, plan your 
grinding so as to obtain a fanlike shape 
making a gradual taper up to the cutting 
edge. This taper is most important, as it 
throws the chip out and thus keeps the 
notch in the wood free and clean. Use 
plenty of water on the grindstone, which 
is to be preferred to an:emery wheel or 
a dry stone. 

After the shape has been obtained, the 
blade is ready for the actual sharpening 
operation, which is accomplished with a 
file. Keep the blade down to the required 





SP}DER BANDS MADE OF WIRE 





BOWSPRIT. 
SHROUD 


Method of making the two spider bands for 
the tip of the bowsprit by bending thin wire. 





throat halyard. The foresail rig is just 
like the main rigging. ; 

You will need nearly 100 very small 
rings for staysail hanks and downhaul 
leads. These can be made by twisting 
fine spring wire around a darning needle, 
cutting them apart, and flattening’ with a 
hammer. Another and easier way is to 
cut up a piece of chain, cutting every 
other link and rounding those left. The 
chain should have about 18 links to the 
inch to give the desired %-in. rings. 

Next month we 
shall complete the 
rigging of the model 
and construct a 
base for it. 

For those who 
wish more complete 
details as to the 
construction, a set 
of full scale blue- 
prints has been pre- 
pared and -can be 
obtained by sending 
seventy - five cents 
and a request for Blueprints Nos. 110, 
111, and 112. (See the blueprint list on 
page 99.) 


Next—Stagecoach Models 


AGAIN a pioneer in the field of model 
making, POPULAR SCIENCE MONTHLY 
offers next month the first practical 
article ever published on the construc- 
tion of miniature stagecoaches. 

Model makers who have built ships 
and trvins will find an entirely new and 
wonderfully fascinating pastime in re- 
producing in miniature the colorful, 
picturesque old coaches that made 
history: on the western frontier. The 
first in the series is a model of the 
Diamond Tally-Ho, which ran between 
San Diego and Julian, Calif., in gold- 
mining days. 


BOWSPRIT 





BOBSTAYS 


Getting the Most Out of Your Axe 


thinness by filing towards the head of the 
axe, cutting only on the forward stroke. 
The sides of the blade should be rolled 
over to meet the cutting edge, but this is 
not done until the flat of the blade has 
been filed to the desired thinness. 

If the filing is done in a shop, the blade 
can be held in a vise; if done outdoors, 
the head can be placed in a notch cut to 
the proper size in a tree stump. If the 
axe is of the double-edged type it can be 
driven into a log and thus held while the 
free edge is filed. 


HE operation of honing the axe is one 

that very few people realize is impor- 
tant, and is the one thing that should be 
done frequently. 

A hard, fine stone is the best, for honing. 
It should be rubbed over the entire 
edge with a rotary motion. Be careful, 
however, not to tilt the stone at too great 
an angle. Both sides should be honed 
thoroughly; in this way the burr formed 
by honing one side is removed when the 
other side is honed. 

Treat your axe as you would any other 
tool and you will be surprised how quickly 
the next pile of kindling will be chopped 
up.—G. H, vAN WALTHER. 
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Electrically Heated 
Wire Cuts Glass 


OR cutting cylindrical glass, as when 

removing the tops and bottoms of 
glass bottles or dividing glass tubing, the 
method to be described will be found 
efficient and successful. 

Build a wooden frame as shown and 
hang it overhead in such a position that 
it will be near an electric light socket. 

Wrap three or four thicknesses of sheet 
asbestos around the crossbar of the frame 
and then wind 10 ft. of 18-gage resistance 
wire around this. Bring the center down 
in a loop or V, making it low enough to 
be handy to work with (see illustration). 

Attach a drop cord long enough to 
reach the light socket, attach a plug to 
one end, and bring the other end down to 
the crossbar. Separate the two wires in 








- 
.| 18 gage resistance wire 












Bottle being 
revolved in 
the loop of 
resistance wire 


Filg, scratches 











y 
Bottle Cylinder 


The bottle is placed in the loop of wire at one 
of the file marks and is then revo'ved slowly. 


light socket 











the drop cord, bare two or three inches 
of the end of each, and attach one to 
each end of the resistance wire, as shown. 
The apparatus is now ready for use. 

To cut a piece of cylindrical glass, 
scratch a short straight line with a corner 
of a sharp file at the point and in the 
direction you want the glass to crack. 
Place the bottle or glass tube in the loop 
formed by the resistance wire in such a 
way that the bottom of the loop fits in the 
scratch or cut. Turn on the current, thus 
causing the resistance wire to become red- 
hot. Slowly and carefully revolve the 
bottle in the loop, always keeping the 
same line, and the glass will part with a 
clear, straight cut. 

The sharp edges can be removed with a 
file or stone.—Dick HUTCHINSON. 


Making Writing Appear on 
Whites of Boiled Eggs 


AN EASY and effective trick is to 
letter a prophecy on the shell of an 
egg, using a mixture of an ounce of alum 
in a half pint of vinegar as the medium 
and applying it with a fine brush. 
Place the egg in water and boil for about 
fifteen minutes. The lettering on the 
shell will disappear, but on removing the 
shell, the prophecy will be seen on the 
hard-boiled white of the egg. 

By serving hard-boiled eggs thus pre- 
pared, you can cause much curiosity and 
excitement among your friends, especially 
if some startling prophecy is used. 
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*‘*—-ezpersts test 
‘Yankee’ blades— 
each and every one of 
the hundreds of thou- 
ponte E VE R stop to 
think that you 
make a screw-driver 
do duty for about 
everything from cold- 
chisel to crow-bar? 








No use trying to 
escape that fact— 
when a screw-driver 
is made. Or to dodge 
it when you buy 
your screw-driver. 


Every “Yankee” 
blade is individually 
tested—and twice 
tested—by “Yankee” toolmakers. 


The name “Yankee” on the tool means 
a blade that ‘won’t twist, crack, break, or 
bend on the edge; and that is “Yankee-” 
fastened in the es so that it can’t be 
loosened by use or abuse any time, anywhere. 


“Yankee” Screw-drivers are right in de- 
sign, materials, temper. Well balanced, and 
with comfort-grip handles, they make work 
easier. It pays to get a genuine “Yankee.” 


No. .— Standard 2 Cabinet 
90 Style: Fifteen No. 95 Style: Eleven 


sizes, 114” to 30’ blades. sizes, 214” to 1514” 
Price, for 5’’ blade, 50c; blades. 414” blade, 40c; 
6”, 55e; 7’, 65e; 8’, 75¢; 54%", 45c; 6%”, 50c; 
10’, 95e; 12’’, $1.10. 74%", 60c; 8%", 65c. 





Ask dealer for “Yankee.” 42 in. To get Tool Book to help 
you make things, use coupon below. 


“YANKEE’ TOOLS 


hy SS 2 §=6TO HELP YOU MAKE THINGS 
oe wi 


_ 
; a 


—_— 
No.1993 
YANKEE NS nn |!) 


NORTH BROS. MFG. CO., Philadelphia, U. 8S. A. 
Send me ““Yankee"’ Tool Book. ag a gy ae tools: Two-speed 
11-inch) Hand Drills, Quick-Return Spiral Screw-drivers, Adjustable- 
oes «Se ' ension Push Drills, Ratchet Breast, Hand and Chain Drills, Automatic 
Bench Drills, Ratchet Tap Wrenches, Removable-base Vises, Etc. 


*Yankee’”’ Vise No. 1993 
This ‘Yankee’ Swivel Vise 
is removable from base for PROMS . cage cds cccdc otc ce spnwncecccsscccad 6 ocd sses kek 
holding work at lathe on 















machine. Jaws open, 3%”. 
Pric2, $9.90. Other sizes, 
$3.75 up. Bbbiain. « -.cocccacdGececcen tase eebecdiLess ice hicer oun eeteruen (P8) 
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JUST & 
MINUTE 


yy 
With a 


Carborundum 
BRAND 


Sharpening 


Stone 
3. ee i 
ow foolish it is to at- 
H tempt good work when 
tools are dull. Dull tools 
retard the effort— waste ener 
and enthusiasm—mar the 
beauty of production. 
Q Just a minute with aCarborun- 
dum Brand Combination Stone 
will put a keen-cutting edge on 


any tool. Recommended by 
— of well-known crafts- 


® 





(Made of genuine Carborun- 
dum Brand Silicon Carbide and 
called ‘‘combination’’ because 
one side is coarse grit, and the 
other side fine grit. 


THE 


CARBORUNDUM 


COMPANY 
NIAGARA FALLS, N. Y. 


CANADIAN CARBORUNDUM CO.,LTD. 
Niagara Falls, Ont. 


Carborundum is the Registered Trade Mark of \ 
The Carborundum Company for its products / 





From your dealer 
or direct 
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Turning Bowls and Bud Vases 


trated, aside from being attractive 

ornaments in any home, have the 
added value of being good object lessons 
in the art of using wood-turning ‘tools for 
the owner of a motorized home workshop. 
They also make ideal projects for the 
school woodworking shop, especially in 
the use of the faceplate. Aside from their 
educational value they prove to be attrac- 
tive and useful. 

The designs were 
submitted by Paul 
N. Wenger, Manual 
Arts Supervisor of 
Greenwich,. Conn., 
in a shop problem 
competition for 
teachers conducted 
by the Educational 
Department of 
PopuLAR SCIENCE 
MonTHLY. His 
drawings and de- 
tailed instructions 
that accompanied 
them were awarded 
third prize in the 
advanced wood- 
working division of 
the competition. 

Both the vase and 
the bowl are attractively embellished with 
inlays. By slight modification of the de- 
signs the projects as a whole can be 
made easier, if desired. 

The originals were turned from Oregon 
myrtle, but any beautifully grained wood 
may be used. Since the amount of wood 
required is very small, it is advisable to 


[es bud vase and nut bow! illus- 


Bud vases made in 
matched pairs form 
splendid ornaments. 


aided ie, 








} ‘hte 











HOLE BORED 
FOR TEST TUBE 















































The vase can be made from Oregon myrtle 
or any wood having an attractive grain. 

















use high-grade pieces, especially if they 
are to be presented as gifts. 

The design on the bottom of the nut 
bowl is applied with a decalcomania 
transfer. Many different designs can be 
bought at any of the large paint stores, 
supply stores, or manual training supply 
companies. 

The inlay is set in a groove and is glued 
in place. The ends of the strip should be 
tapered so that they will overlap for about 
Yin. A clamp is placed over the seam 
and the glue allowed to dry for at least 
twenty-four hours. .The whole then can 


a 





—s 


An inlay adds to the attractiveness of this 
nut bowl, made by faceplate operations. 
A decalcomania is applied in the center. 


be sandpapered and finished as desired. 

As shown in the drawings, the base of 
the bud vase is provided with a lead 
weight. The hole may be cut square 
with a mortising machine if available, or 
it may be turned on the screw chuck. 
Fill the hole with lead shot and pour hot 
paraffin over the top, scraping off any 
excess wax flush with the bottom. 














The inlaid bowl can be made from a solid 
piece or from a block made of sections. 
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T° ASSIST you in 
PopULAR SCIENCE 


| Blueprints 
| Home Workshop | 


tive Clits 





your home workshop, 
MontTaty offers large 


blueprints containing working drawings of a 


number of well-tested projects. 


Each subject 


can be obtained for 25 cents with the exception 
of certain designs that require two or three 
sheets of blueprints and are accordingly 50 or 
75 cents as noted below. The blueprints are 


each 15 by 22 in. 


Popular Science Monthly, 


381 Fourth Avenue, 


New York 


Send me the blueprint, or blueprints, I have 
underlined below, for which I inclose.......... 


did siagmeen dere pee yer reT 


Airplane Models 


50. 36-in. Rise-off- 
Ground Tractor 
69. Lindbergh’s Mono- 
oo (3-ft. fly- 


ing) 
82. 30-in. Single Stick 
86. 35-in. Twin Pusher 
87. 30-in. Seaplane 
89-90. Bremen (3-ft. 
flying), 50c 
102. Morris Seaplane 
(record flight 
12% min.) 
Tractor (record 
flight 6,024 ft.) 


104. 


Furniture 


. Sewing Table 

. Smoking Cabinet 

End Table with 
Book Trough 

5. Kitchen Cabinet 

13. Tea Wagon 

17. Cedar Chest 

18. Telephone Table 


Vn 


and Stool 

19. Grandfather Clock 

20. Flat Top Desk 

21. Colonial Desk 

24. Gateleg Table 

31. Two Sewing Cabi- 
nets 

33. Dining Alcove 

36. Rush-Bottom Chair 

37. Simple Bookcase 

38. Sheraton Table 

39. Chest of Drawers 

49. Broom Cabinet 

60. Welsh Dresser 

68. Magazine- 
Rack Table and 
Book-Trough 


Table 
70-71. Console Radio 
Cabinet, 50c 
77. Simple Pier Cabi- 
net and Wall 
Shelves 
78. Treasure Chests 
88. Modernistic Stand; 
Modernistic 
Bookcase 
91. Modern Fold- 
ing Screens 
93. Three Modern 
Lamps 
100. Modernistic 
Book Ends, Book 
Shelf, Low Stand 
Tavern Table and 
Colonial Mirror 


105. 


Radio Sets 


103. 
operated) 
42. — 


plifie: 
43. Four-Tube (battery 


operat 
54. Five-Tube (battery 
operated) 


Am- 


One-Tube (battery 


Ghee cents. 


55. Five-Tube Details 

79. Electric 

80. Electric High Pow- 
er Unit 

81. Electric Low Pow- 
er Unit 

97. One-Tube Electric 

98. Two-Tube Electric 

99. Four-Tube Electric 

109. Screen-Grid Set 


Ship Models 


44-45. Pirate Galley or 
Felucca, 50c 
46-47. Spanish Treasure 
Galleon, 50c 
48. 20-in. Racing Yacht 
$1-52-53. Clipper— 
Sovereign of the 
Seas, 75c 
57-58-59. Constitution 
(‘Old Iron- 
sides’’), 75c 
61-62. Viking, 50c 
63-64. 29-in. Toy Motor 


Boat, 50c 
74-75-76. Sarta Maria 
(18-in. hull), 75c 
83-84-85. ayflower 
(171%-in. hull), 75c 
92. Baltimore Clipper 
(8 in. long) 
94-95-96. Mississippi 
Steamboat, 75c 
106-107. 42-in. -Racing 
cht, Sea 
Scout, 50c 
66.Ship Model 
Weather Vane 
108. Scenic Half-Model 
of Barque 
110-111-112. 
Bluenose, 75c 


Toys 


28. Pullman Play Table 

29. Tea Cart, Wheel- 
barrow, and 
Garage 

56. Birds and Animals 

67. Lindbergh’s 


Plane 
72. Colonial Doll’s 
House 
73. Doll’s House 
Furniture 
101. Fire Engine, 
Sprinkler, Truck, 
Tractor 
Lathe, Drill Press, 
Saw, and Jointer 
Airplane ‘ockpit 
with Controls 


| 113. 
114. 


Miscellaneous 


. Workbench 
26. Baby’s Crib and 
Play Pen 
30. Tool Cabinet, Bor- 
ing Gage, and 
ook 





Puzzles 


‘Price 25 cents each except where otherwise noted 


Bs ntssmemtianthdes 


Cee e ee eee werereeeseseeeeee®s 





Schooner | 





Bench H 
65. Six Simple Block | 
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FATHER and SON 


VERY. father wants to be his 
son’s “pal”. But how? The 
hustle and hurry of business, the 
few leisure hours, the lack of 
common interest—all conspire 
to prevent real comradeship. 


fas 





There is one place where thou- 
sands of fathers and sons are 
playing today like real pals.... 
the home work shop. 


It may be in the basement or in 
the attic. Somewhere, you will 
find a small space cleared away 
for a work shop. It requires 
only a few tools to start. A Stan- 
ley Tool Chest usually forms the nucleus around which to build. 


Why not a Stanley Chest yourself this Christmas? You will soon 
discover the fascination that comes from working with tools and 
wood—the relaxation—the comradeship. It’s a father and son game. 


There are ten different Stanley Chests from which to select, all full 
of honest-to-goodness tools. Ask your hardware dealer to show 
them to you. Also the Stanley Plans which show how to make 
25 useful articles. They cost only 10 cents each. Ask him for 
Stanley Tool Chest Catalog No. S35e or send to us for a copy. 


THE STANLEY RULE AND LEVEL PLANT 


STANLEY TOOL CHESTS 
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Wheres 
the can of- 
PLASTIC WOOD? 


Reg. U.S. Pat. Of. 

The North Wind doth blow, and 
keeps blowing right through the edges 
of the window casing. Stop the drafts 
with Plastic Wood—force it in the 
cracks around the frame. No matter 
what the house construction—wood, 
tile, brick, stone—Plastic Wood will 
hold permanently fast. It handles 
like putty and hardens into wood. 

Use it for cracks around the base- 
board, too—-under door sills, in 
floors, in doors—wherever the cold 
air seeps in. It is waterproof and 
weatherproof, and takes paint or 
varnish perfectly. 


PLASTIC 
WOOD 


[Reg. U. S. Pat. Off.] 


It is a product even a child can use for an in- 
finite variety of permanent repairs, indoors or 
out, wherever new wood is needed around rot, 
cracks, splinters or holes. It is particularly 
useful for holding loose casters and drawer 
pulls. 

The realistic and amusing figures in Mar- 
ionette shows are largely made from Plastic 
Wood, it so easily lends itself to moulding of 
all kinds, from picture frame repairs to articles 
of pure amusement. 


Plastic Wood Solvent 


When working, it sometimes is desirable to 
soften or thin Plastic Wood, and because of its 
adhesiveness it will stick to tools or fingers. To 
soften or remove it use Plastic Wood Solvent, 
jn 25 and 50 cent cans. 


Handles Hardens 
like into 
Putty Wood 
1 Ib. can © . ¥% |b. can 
$1.C0 35 cts. 





At Hardware and Paint Stores 


ADDISON-LESLIE conan? 
323 Bolivar Street Canton, Mass. 








Book Ends Made of Leather 


By F. CLtarKE HUGHES 


OOK ends as shown are 
both decorative and dur- 
able and when completed 

will make a gift that is practical 
for any occasion or will be a 
valuable addition to the reader’s 
own reading table. They are 
made by a new and easy method 
of embossing. 

First, decide on the size and [Bee 
shape desired. The size should 
be one to suit the average book. 
Perhaps the best procedure is 
to fold and cut a number of paper pat- 
terns. If one keeps the general propor- 
tions in mind and allows these trial pat- 
terns to change only for variety in shape 
and general design, various attractive 
forms can be developed. Or, if the 
reader prefers to use the exact design 
shown, he may make his first pattern like 
the drawing. The patterns should be cut 
from heavy paper or cardboard. It should 
be noticed that No. 3 is \% in. smaller all 
around than the other two patterns. 

Two pieces of heavy sheet metal will be 
needed for pattern No. 3. These may be 
either sheet steel or common sheet iron 
about \@ in. thick. After the pattern is 
traced on to the two pieces of metal, cut 
them to shape with a pair of tinner’s 
snips. The folding can be done in an 
ordinary vise. 

The leather for pattern No. 2 Should 
be a good grade of ‘‘tooling calf,” which 
is the trade name for a leather especially 
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f, “PATTERN \. 1 


‘ bal Y 


7 . iy cos 
i. LEATHER aol [--, LEATHER | AY . 
{LINE OF THE METAL’ | {LINE OF THE METAL 3 
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Bill folds, book ends, a a cases, and many other useful 
articles can be made by this new method of embossing. 


tanned to meet the needs of shaping or 
embossing. If this leather cannot be pro- 
cured, a grade of smooth leather of an 
average weight and quality may be used. 
The leather for No. 1 may be cheaper and 
thinner than that for No. 2 because it is 
for the side next to the books. All of this 
material can be obtained at any leather or 
harness shop or in some cases at shoe re- 
pairing shops. 

The die for embossing the design is cut 
from battleship linoleum and _ should 
match the upper part of No. 3 pattern in 
both size and shape, as shown in the 
sketch marked ‘‘Step 4.” The design 
within the space to be carved may be 
either solid in area or broken up as in the 
alternative design. The carving of the 
design, which should be in very low re- 
lief, can be done with a pocketknife or 
with regulation carving tools, if handy. 
The carved part should be gouged out in 
irregular pieces to give a rough pebbled 
surface to the background. 
This rough background in 
turn gives a pebbled surface 
to the damp leather. 

When the die is carved 
and ready, a trial impres- 
sion should be made with 
wet paper. Then the No. 2 
pieces of leather should be 
dampened by placing them 
in a bowl of water for a few 
seconds, and each of them 
in turn should be placed 
face downward on the die. 
Be careful to have the same 








projecting space all around. 
Over the leather should be 




















= 








OF 
gry hy 





UT TWO PIECES EACH OF LEATHER 
fixe NOS. 1 AND 2-CUT LARGE 





DENG ARRANGEMENT oF DIE 
FOR PR 


Patterns are cut from heavy paper, the leather is cut to match, 
and the front piece is soaked in water and embossed with the die. 





NOLEUM LIKE 
it gun NOS 
CARVE LINOLEUM IN LOW ay ‘ ey 
RELIEF WITH A ROUGH PEBBLED | 

BACKGROUND 








placed several thicknesses 
of felt or other soft ma- 
terial to serve as a pad; 
next, these should be placed 
between two wooden blocks 
as shown in Step 6. 

Either a letterpress or an 
ordinary vise may be used 
to supply a heavy pressure 
to the blocks. After the 
embossing, the two pieces 
should be allowed to dry 
thoroughly. 

The holes should be 
punched as shown in Step 7. 
Care should be taken as to 
the distance between holes 
and their size. Ifa regular 
leather punch is not to be 
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re ordinary nail may be used as 
shown. The line of the punching should 
follow closely the edge of the metal so 
that when the two parts of each end are 
laced over the metal, they will be stretched 
tight. Holes are punched only in the 
leather. 

For this type of leather work, a heavy 
lacing looks best and in the case of the 
book ends these laces may be cut spirally 








AFTER EMBOSSING, ORY 
THOROUGHLY AND LAY 


OUT AND PUNCH HOLES PUNCHING WITH 


EITHER A LEATHER 


HOLES IN NO.! MUST 
COINCIDE WITH 








THOSE IN NO.2 PUNCH ORA NAIL 
WITH SQUARE END 

POUND OR PRESS a 
. FLAT WHEN ALL (=A ] 

Gore, LACING IS FINISHED — 

a Loe WITH SIMPLE é / 

SPIRAL STITCH 
Se WiTH HEAVY LACES MAY 
SA LACING pecut J 


FROM ODD BITS 


TO 8B CEMENTED OF LEATHER 


TO BOTTON OF 
METAL BASE 


The edges are laced over with the ordinary type 
of plain spiral lacing, cut from bits of leather. 


from the odd scraps left from the shaping 
of Nos. 1 and 2. The width should be 
about \% in., and a plain stitch used as 
indicated. 

The 2-in. piece at the bottom of pattern 


| No. 2 should be glued or cemented to the 


base of the metal and forms a cushion 
that prevents the metal from marring the 
surface on which the book ends may be 


| placed. Shellac is suggested as a cement 





| in this case because it adheres well to 


metal. 

For a finish either the original color of 
the leather may be preserved and polished 
with ordinary shoe dressing or wax, or 
the different parts of the design may be 
colored or toned by applying ordinary oil 
colors mixed to a thin consistency with 
gasoline and wiped off with a soft cloth 
before they dry. The strength of the tone 
depends largely on the amount wiped off. 
Any surplus may be removed with gaso- 
line. These colors should then be waxed 
and polished. 


This is the third of a series of arti- 
cles by Mr. Hughes dealing with this 
new, easy, and efficient method of em- 
bossing leather. An article describing 
the making of an attractive letter opener 
with leather for the decoration is sched- 
uled for early publication. 


Preventing Christmas Tree 
Bulbs from Burning Out 


XCESSIVE line voltage, which often 
burns out Christmas tree lights, can 
be reduced by the interposition of a re- 
sistance in the circuit. There are two 
ways of accomplishing this. .One is to 
place a wire resistance in series with the 
bulb line. The other way is to attach 
another bulb socket to each set of lamps, 
making nine in series instead of eight. 
This slight addition to the total re- 
sistance of the circuit will reduce the 
effect of any moderate amount of rise in 
line voltage.—K. A. CAIrD. 
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Ciarpenters — 
are enthusiastic 





Millers Falls we Irons 


HEN carpenters and wood- 

workers show enthusiasm for 
a tool, it’s bound to be good. They 
claim that with Millers Falls Plane 
Irons they have no difficulty in 
smoothing hard, knotty and bad 
grained wood. Without exception 
every letter received from car- 
penters is enthusiastic. 


- 


The reasons for the excellence 
of Millers Falls Plane Irons are 
obvious. One piece of tool steel 
only is used, thus assuring uni- 
formity in temper. This tool steel 
is the best that can be bought. 
It is heat treated in the latest 
type of pyrometer-controlled 
furnaces. Every Millers Falls 
Plane Iron is tested on a Rockwell 
hardness testing machine. Thus 
every cutter shipped is as nearly 
perfect as science can make it — 
hard enough to take and hold an 
edge and yet soft enough not to 
chip. And Millers Falls Irons can 


be used for replacements on other 
makes of planes. 


Don’t forget that Millers Falls 
makes a complete line of planes 
— sizes in bench planes from 7 to 
24 inches and 21 models of block 
planes. See your dealer. 














MILLERS FALLS 
pastels 





Cable Address: 
MILLERFALL NEW YORK 


MILLERS FALLS COMPANY 


MILLERS FALLS, Massachusetts 





NEW YORK: 28 Warren:Street - 


CHICAGO: 9 So. Clinton Street 
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Five Days FREE 


Examination 


to prove to you that this amazing 
new book contains 


Everything 
You Need to Know 
to Improve 


Your Speech! 


in social life, busi- 
—_ _° and public 

, is now ex- 
seine in one great 
new handbook—a 
complete guide to 
the fullest develop- 
ment of your powers 










of expression. Thous- 
ands of men and 
women have already 












deals with problems 

expression for the 
first time in an in- 
tensely practical 
way. It tells clearly 
just what you want 









to know, shows just 
how to use the price- 
less information it 
offers, covers com- 
pletely every situ- 
ation and explains 
fully how to master 
that situation. 647 
pages, 35 chapters. 



















TALK 


A Manual of Effective Speech 


By John Mantle Clapp 
and Edwin A. Kane 


is a treusu of ideas and methods for IMME- 
DIATE USE in Business Meeti » Interviews, 
Selling, Committee Work, Club eetings, After- 


Dinner Talks, Public Speeches, and every other 
situation of personal or business life. 


The followin artial contents indicate the 
wide range o ‘ e subjects treated in this re- 
markable bo 


OVERCOMING YOUR pO AL 
DIFFICULTI 
Analyzing Your Own — 
Improving Your Vocabulary 
Enunciation and Pronunciation 
Developing Your Voice 
Self-Trafning in Language 
Seolt-Tratoiag 2. XS Your Delivery 
SPEAKING 
Getting Ready to Speak 
Facing Your Audience 
Informal Addresses 
Formal Speeches 
Festive Occasions 
The Plea for a Cau 
YOUR BUSINESS SPEECH 
Speech in Your Business Life 
Your Conversation with Your Employer 
Your Conversation with Your Employees 
nf 
Service Conversation in Business 
Teesiliee Conversation Involving ' Buyies or 


Sellin 
YOUR ACTIVITIES IN CLUBS AND 
ee ae ORGANIZATIONS 





Committee W 
Meetings -Perliamenta Practice 
YOUR HOME IAL LIFE 


Your Family _£, 
ial Conversation 


NO ADVANCE PAYMENT 


5 Days’ Free Examination Offer 

Fill in and mail the coupon. The book will be 
sent you, delivery charges prepaid. Keep “How 
to Talk’’ for five days. Read a few pages here 
and there. Then decide whether it gives you 
the help you need. If you don’t feel that it will 
prove one of the best investments you ever 
made in your life—just send it back and that 
ends the matter. Otherwise send $5.00 in full 


payment. 

(Fill in, tear out and mail) 
er ey 
The Ronald Press Com 
De M2 53, 15 East 26th "St., N. ¥ # 

may send me postpaid a co of “How a 
Talk. bi by John Mantle Clapp and 
Within five days after | its receipt I will ot awe cond 4 
you $5.00 in full payment or return the book. 2 


RP Ree A ee er ee eee § 
(Please Print) 
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fe 
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Outside continental U. S. and Canada, $5.00 
cash, plus 25 cents for shipping. 
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Hints on Attaching 
Door Fastenings 


VERY home worker is likely to be 

confronted at some time or other 
with the task of fitting a standing door 
fastening. There are many different fas- 
tenings on the market, but of the large 
variety, the ones here described are among 
the most common and most efficient. 

A bolt may be placed in the edge of the 
standing door at either the top or bottom 
or both. The recess in the edge of the 
door to receive the bolt A must be cut and 
the face and’ plate fitted carefully to 
insure good joints with the wood. 

The surface bolt is easier than the flush 
bolt to fit, for it may be fastened directly 
upon the surface of the door and a hole 
bored to receive the bolt, or a striker 
fitted, if desired. 

The elbow catch is easily fitted; the 
door will catch and hold automatically 
aT senouiye 
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DOOR: 
STOP 





y = 
BOT SET f 

E53 on INSIDE 
OF DOOR 


SURFACE BOLT 






LATCH PUSHED DOWN BY 
CLOSING SWINGING DOOR 


Types of door fastenings include the flush bolt, 
surface bolt, elbow catch, and bookcase bolt. 


and may be opened by the pressure of a 
finger. A catch or bolt placed at the top or 
bottom is not so easily manipulated as a 
catch engaging a striker fastened to a 
middle shelf as at C, which obviously is 
not possible upon an adjustable shelf, but 
is very convenient if the shelves are sta- 
tionary. 

The bookcase bolt is more difficult to 
fit than either of the other types, but 
it is the most automatic of any of them. 
Fit the bolt and latch in the bottom of 
the door opening, the center of the rocker 
being under the joint between the doors. 
Cut out the recess D to receive the mech- 
anism, drop the bolt into D, and fit the 
plate flush with the door opening. Fit 
striker plate G in the bottom edge of the 
standing door so it will engage the bolt 
accurately. When the door closes it will 
force the latch down and the bolt up into 
the striker of the standing door. Fit the 
striker plate H of the latch into the bot- 
tom edge of the swinging door, flush with 
the inside as indicated. By driving out 
the pin J of the latch, reversing the latch 
bevel, and replacing the pin, another bolt 
may be placed at the top of the door 
opening, thus holding the top and bottom 
of the standing door firmly. 

It is obvious that unlocking and open- 
ing the swinging door will allow the 
latches to spring out and the bolts of the 
standing door to draw back into the. 


recess D.—D. W. 














American Eagle 


The Most Advanced Development 
in Flying Model Airplanes 
Wing Span: 26 in. Weight: 3% oz. 


N entirely new, Rg te oy fast-flying Model; 
distinctive ap realistic r flicht, unique in 
construction etalls. “Sialsa wood fuselage, with spe- 
of designed aluminum bulkheads; built-up wings 

h ready-formed ribs; removable tail assembly. 
Finished n modern color decorations. Just the 
Model Airplane you have been wanting; simple in 
construction, and a reliable fast flyer. 


Construction Set: Assembled Model: 
$2.50 $5.00 


Build a 3 ft. Flying Model of the 
FORD Transcontinental MONOPLANE 


erfect, scale- 
ail of the giant air- 
planes now in use for 
eee — 
a Transpo! 
° Any boy can build it; 
the IDEAL Complete 
a “~~ 
contains parts, 
tings and oe 
with complete gs @eenme | and building-flying 
instructions. The Model is guaranteed to fly when 
correctly built. Complete Construction 
ee ee, ee eee $8.50 





IDEAL Model Airplanes, este and Supplies are 
sold by Toy, Sporting Goods and Mardware Stores. 
If ure tainable in your locality, your order will be 

filled from the factory upon receipt of price. 


All prices are 10% higher West of 
nver, Colo., and in Canada 


Plans for Model Airplanes 25c 


Complete, accurate -size Plans, with Building- 
Models, Instructions, for any one of the following 
Mod sent postpaid for 25c: FORD MONO- 

; New York-Paris Monoplane; FOKKER 
MONOBLANE: x BiPlane; eHAVILLAND 
BiPlane; NC 4 Naval Seaplane; Bleriot, Taube or 
Nieuport Monoplanes: Cecil Peoli Racer. Catalogue 
included free with plans. 

64-page Chtaloaue of Models, Parts 
and Supplies for Builders —éc 


Ideal Aeroplane & Supply Co., Inc. 
‘*The Safest Name in Model Airplanes 
for 20 Years’’ 


28 West 19th Street New York City 














ny Room AIADDIN 





All M Materials Readi-Cut —Freight Paid 
Buy direct from the big Aladdin Mills at 


wholesale prices, Shipment is madein sealed box 





car—freight prepaid. Safe arrival guaranteed. 
Save $200 to $1000 
Aladdin Homesare cut- 
to-fit at the Millon huge 
labor-saving machines, 
instead of on the job, 
where labor and lumber 
pe eee me 

6 Rooms 744 est home your moneycan buy. 

WE PAY FREIGHT 
Join the thousands of What You Get 
satisfied Aladd 


ers—build whee weet P ricesincl@eall lumber 


ern Aladdin Readi-Cut way. readi-cut, millwork, 


windows, doors, inte- 
rior woodwork, hard- 
> i wines, Mg 


Catalog FREE 


Profusely illustrated. 
Overflowing with inter- 
_ est. Address nearest 
Garages *92 up -2= Sa obteation, Send 
All sizes—attractive de- mow. Ask forCatalog No. 993 


signs. Build one yourself in a The ALADDIN Co. 





day or twoand save the labor 
cost. Bay City, Mich., Portiand, Ore, 
Summer Cottages, $179 up. Wilmington, N.C. 
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| Saving Space with 
a Folding Bench 


R those who enjoy working with 
tools bu€ are cramped for room, this 
folding workbench should solve the prob- 
lem. Opened, it provides ample space 
for large work; closed, it rests against the 
wall, out of the way and practically out 
of sight. 

The four legs, 134 by 3 in. by 2 ft. 5% 
in., are made of hard wood. Fasten two 
of them to the wall 32 in. between centers 
with 314-in. No. 14 screws at the top and 
bottom as at A, placing the screws so 
they will enter the wall studding. If there 
is a baseboard around the room, cut a 
piece from the back of each leg to allow 
them to be folded closely against the wall. 





Cut and fasten four rails 134 by 3 by 11% 
in. to the front legs with glued dowels 
as at B. Hang them to the back legs with 


| strong 214 by 2% in. iron hinges with 114- 


in. screws as at C. 

Make the top 134 by 17 in. by 3 ft. 6 in. 
and hang with 2'4-in. hinges as at D, us- 
ing 2 or 3 in. screws in the end wood at the 





top of the legs. Open the front legs until 
they stand square with the wall, mark cen- 
ters for 34-in. dowels E, bore holes nearly 
through the top, and glue the dowels in 
place. Trim the dowels so they will enter 
the holes in the legs closely but not so 
tight that they stick. 

When not in use the legs should be 
folded against the wall and the top lifted 


_ up and held there by a button F attached 
| to a cleat G. 





Place hooks and eyes at J to hold the 
top firmly against the legs when the 
bench is in use.—C. A. K. 











BENCH TOP 
1% 17 3-6" 
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The bench, folded, is flat up against the wall out 


of the way; open, it is rigid and surprisingly roomy. 
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For Your Home Workshop 


of Popular Science Monthly 
equately a widespread need. 


construction and repair man. 


MANUAL 


A single-volume encyclopedia of plans and methods of 
construction and repair giving practical directions 
for making scores of useful and beautiful things. 
Just the book you've always wanted. It gives.you clear, complete, and simple direc- 
tions for doing ma ange J all those jobs of craftsmanship you've often thought of doing, 


others you can easily do with the proper directions. Put this 
handbook in your tool chest for quick reference—follow its plans and directions every 


and suggests scores o 


time you have a job to do with tools—and it will soon make an expert 
mine of ideas for making useful things, a whole library of practical 
plans and usable directions. It offers the most expert guidance, for 
its material has been prepared by twenty well-known specialists in as 
many lines of work, and has been approved by the Home Workshop 
Department of Popular Science Monthly. Whether you are interested 
in woodworking, in metal work, in ship and airplane model making, in 
radio building and electrical work, in sporting equipment, in painting 
and decorating—or in all of them—you will find an expert of high 
standing in each field ready to guide you with instructions you can 
readily understand. 


Never before have so many plans and 
directions been assembled in one volume. 


The scope of The Home Workshop Manual is really amazing. It is 
hard to believe that such a great variety of things to make can be 
covered in such complete detail until you actually see the book and 
look through its sixteen big sections. But once you have seen for your- 
self what a gold mine of ideas it is and have worked out for yourself 
some of its plans, you will readily admit that it is the most helpful tool 
in your whole kit and that it will be worth many, many times its cost 
to you. The sixteen sections cover: 





1. Building Fine Furniture by Hand 9. Model Making 

2. Furniture of Modern Des 10. Radio and Electrical Projects 

3. How to Use Small W working 11. Improvements for House and 
Machinery : Gnaten 

4. Repairing Old Furniture 12. Boats ans ap 

5. Toys to Delight the Children 13. Painting and Decorating 

6. Novelti amental and Amus- 14. Woodworking Tools 
ing 15. Bqzlomens to Make for Your 

7. Woodturning Simplified ome Shop 

8. Decorative Metal ork 16. Better Home Workshop Methods 


You Will Get One of the First Copies Printed 
---for FREE Examination. 


While this big manual, which will truly be the very ™™“"™"™*ORDER ON THIS 
finest work of its kind ever produced by any publisher, 
will show you how to make articles of great beauty and - 
value, its price will be only $5.00. No such investment 
that you have ever made will bring you the pleasure, 
and satisfaction, and profit that you will seoure through 
your ownership and use of this manual. And you need 
not pay a penny for it until after you have gone thor- 


' 

4s 

: lease send me 

| 

| 

1 
oughly through its profusely illustrated pages. You 

i 

| 

1 

' 

' 


Plea 4s soon as 
HOME WORKSHOP MA 
tion. Within ten days of recei 


the Manual. 


need send no money NOW—the manual will come for 
FREE Examination. And if you decide that you do 
not need it, simply return it and you owe nothing. 
Otherwise remit $5.00 and retain the manual. 


With the Expert Help of 


THE HOME WORKSHOP 


lar Science Publishing Co. 
381 Fourth Avenue, New York, N.Y. 
AL for free examina- 


volume, if I wish, and owe not 
will remit $5.00 within ten. days which pays in full for 


Planned, in response to many requests, under 
the supervision of The Home Workshop Dept. 


to meet ad- 


It Will Show You How to 


Be Your Own furniture builder-—electrician— 
radio expert—painter—decorator—toy maker 
—model mechanic—garden craftsman—metal 
worker—boat builder—and general all-around 


of you. It'sa 


Contains 496 

pages and 

more than 500 
illustrations 
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ished a copy of THE 


I may return the 
ing. I keep it I 
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‘Before you buy 
a Christmas 





The LONE SCOUT Train 


Send for the Great 
AMERICAN FLYER 
Train Book FREE! 


This great train book has been prepared 
expressly to help boys, dads, mothers and 
others solve their Christmas train prob- 
lems. It shows the completeline of Amer- 
ican Flyer Trains and Equipment; also 
Structo Automobile and Sand Toys, and 
American Flyer Airplanes. Colorful illus- 
trations, with detailed descriptions and 
prices, enable you to carefully select each 
item and buy wisely. It is the most com- 

ete catalog of high grade toys ever 


Choice of 
7 Million Boys 


American Flyer Trains are unrivaled in : 
beauty, reality and mechanical superior- 
ity. They concede supremacy to no other 
train—in fascinating, interest-inspiring, 
educational and fun-making features. 
They are real trains—real in every detail 
of design, appearance and thrilling per- 
formance. By all means see them—in this 
t free train book, before you buy. 
ail coupon NOW! American Flyer Mfg. 
Co., 2238 S. Halsted St., Chicago, Ill 


Automatic 


Highway 
Flashing 





Get this 
Sand Car FREE! 


One 
day 
only 


December 7th is 

American Flyer Day 

at your dealer’s! " 
Every purchaser, on Saturday, Decem- 
ber 7th, of: 
1. An American Flyer Narrow Gauge 
Train or Equipment amounting to $10 
or more, is entitled to No. 1116 Sand 
Car—FREE. 
2. An American Fiyer Wide Gauge 
Train or Equipment amounting to $25 
or more, is entitled to No. 4017 Sand 
Car—FREE. 

Mail your dealer’s sales slip show- 
ing these purchases to us, not later 
than Tuesday, December 10th. We 
will send the Sand Car direct to you, 
free, POSTPAID. 


i 


na. 


A 











— hi 4 hl al 
Transtormers Electric Trains Mechanical! 





AMERICAN FLYER MFG. CO., 
2238 8. Halsted St., Chicago, I1l. 

Please send me, without cost or obligation, the 
American Flyer 48-page, full-color train book. 


POPULAR SCIENCE MONTHLY 


JANUARY, 1936 




































Wooden dowels 34 in. in diameter were driven 
into the holes bored through stile and rail. 


wind, this garage door was badly 
damaged. The top rail broke away 
from the. outer stile, two of the wood 
muntins between the panes of glass fell 
out, and the center rail pulled away from 


Sing, open in a violent gust of 


| the hinge stile. 


The garage builder, asked to supply 
another door, could not do so because one 
with six lights was required, whereas he 
was then using only doors with eight 
lights. The owner did not feel like buy- 
ing a set of four new doors, and the brok- 
en door was therefore repaired. 

The muntins were replaced and the top 
rail and the stile brought together. Two 
34-in. holes were bored from the edge 
through the width of the stile and extend- 
ed 6 in. into the top rail. After the holes 
were cleared of chips, *4-in. dowels were 
driven in and (the joint being tight) 
secured by nails from front and back. 

Dowels were similarly driven through 
the hinge stile and into the center rail, 
but were not nailed until the joint had 
been wedged tight. To obtain the neces- 
sary pressure the door was .closed, its 
mate being left open, and a 2 by 2 in. 











How pressure was applied to close the joint 
between the hanging stile and the center rail. 


Mending a Broken 


——— of the damaged door. 





Garage Door 


- stick, 3 in. longer than the open 
space, was placed between the in- 
side of the door frame and the stile 
Heavy 
blows were struck on the high end, 
as illustrated, to force the rail back 
into place, and the nailing of the 
dowels held it there. The repair 
was completed in less than an 
hour.—RoceErR. B. WHITMAN. 


CONFIDENCE is needed in driv- 
ing nails. Grasp the handle at 
or near the end. Start the nail 
with a good blow, not a timid one, 
and make the hammer swings 
short and snappy. They should 
be jolts; far-reaching swings are 
not necessary. 






When the wind caught this door, it was badly 
broken. Accidents of this type are frequent. 


Builds Marvelous Model 


of Famous Warship 


4 MAKE this 40-in. long model of 
H.M.S. Queen Elizabeth, Gerald S. 
Rees, of Nelson, British Columbia, spent 
700. hours of his spare time. Materials 
were obtained for the most part from 
five-and-ten-cent stores; the cost accord- 
ingly was negligible. 

A perfect replica of Earl Beatty’s flag- 
ship, the model is complete with large and 
small guns, binnacles, range indicators, 





Model of H.M.S. Queen Elizabeth built by 
Gerald S. Rees. The work took 700 hours’ time. 


chart rooms, searchlights, and rigging. 
The twin screws are driven by a small 
electric motor and the interior is elec- 
trically lighted. 

The barbettes were fashioned from a 
plastic wood composition and molded 
from plaster of Paris, their shells being 
only 4% in. thick. Brushing lacquer, in 
battleship gray and red, was used for 
much of the finishing, because its quick- 
drying properties facilitated the work. 
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How to be Lonewu— 


to a man at Christmas 





* 
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Just how does the Gillette Fifty 
Box qualify as the ideal Christmas 


gift fora man? Here’s how—on these 
eight counts: 


It is practical... Man, famous for his 
practical mind, insists on useful gifts. 


Yet he probably wouldn't buy this for 
himself... From long habit, he is used to 
getting his blades in packs of five and ten. 
This will be a new andrefreshing idea for him. 


He’ll be sure to use it... Blades are a 
daily necessity in every man’s life. TheGillette 
Fifty Box is the most convenient way to have 
them. 


It is personal... It’s all to himself, for 
his own intimate, bathroom use. 


It is good looking ... Packed, as you see, 
in a metal box, velvet lined, with a spring- 
hinge cover. Blades are enclosed in brilliant 
Cellophane. 


It is truly generous . . . With fifty smooth, 
double-edged Gillette Blades in easy grasp, 
a man can look forward to more continuous 
shaving comfort than he has probably ever 
enjoyed before in his life. 


It will last well beyond the Christmas 
season... For months his mornings will 
be free from all thought of buying Gillette 
Blades. 


It is reasonable in price ... Five dollars 
buys this sdeal gift. On sale everywhere. 


GILLETTE SAFETY RAZOR CO., BOSTON, U. S. A. 


Gillette 
<> 
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GIVE HIM SHAVING COMFORT IN ABUNDANCE WITH 
THE FAMOUS FIFTY BOX OF GILLETTE BLADES 
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PILOT RADIO & TUBE COR 





WORLDS LARGEST RADIO PARTS 
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PILOT 
Power Packs 


No.K-lll for $ .00 
171-A Tubes 16 


Thorough filtration of 
direct current output, 


makes hum inaudible. 
Self-contained rectifier 
tube. Highly compact. 
Delivers up to 220 volts. 
Complete, ready for use. 
Especially re »commended 
for the A.C. Super-Wasp. 


No.K-112 $ .»0 
for: 245 Tubes 19 


Easily handles two 245’s 
in push-pull pius five or 
six 227 and 224 types. 
Variable resistance’ in- 
sures delivery of full 
rated voltages from the 
various taps. Delivers up 
to 300 volts. Ultra-com- 


pact. Compete, ready for 
use. 





PILOT 
Push-Pull 
AMPLIFIER 


[For 245 Tubes] 


Here’s an am- s 
plifier big 
enough and 


powerful 

enough for movie “Talk- 
ies” and public address 
systems. Wherever re- 
quirements demand max- 
imum amplification, free 
from any hint of distor- 
tion, this Pilot outfit is 
recommended. All A, B 
and C voltages self-con- 
tained. Complete in 
semi-kit form (K-113). 
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WAVE RADIO 





PILOT SUPER-WASP 


Kit $ 3 Q) Power 
K-115 Pack 
Extra 


Hez: dozens of stations you never knew 
existed short-wave broadcasts from 
foreign countries . . . strange music . . 
surprises by the score . .. the thrill of 
trans-oceanic reception is now yours, plus 
the convenience of A.C. operation. 


Special Note—The Battery-Operated 
Super-Wasp, Kit K-110, will con- 
tinue to be available. Cus- 3 9 9: 50 


tom Set-Builders’ Price 





OUTSTANDING 
FEATURES 


1—Complete kit—can be assembled in a 
single evening! 

2—Employs the specially developed Pilotron 
227—the only A.C. tube suitable for 
short-wave detection! 

3—Utilizes super-sensitive screen grid tube. 

4—Tunes from 14 to 500 meters. 

5—Operates from any ABC power pack of 
proper type. 
(Pilot K-111 is recommended, $16.50) 


So Hgot"SeS OF 


See : ob. $a 


A. C. SHORT- 

















PILOTRONS 


Endorsed by Professionals 


The original idea be- 
hind the Pilotrons was 
to make a line of radio 
tubes for a select group 
of professional radio 
engineers, custom set- 
builders, radio research- 
ers, and others whose 
standards are consider- 
ably higher than the 
general public’s. To 
win endorsement from 
radio’s fussiest folks, 
Pilotrons had to be 
outstandingly superior! 
The constantly mounting 
demand for Pilotrons 
required the purchase 
of an additional tube 
factory. . . . Now, the 
general public, learning 
from radio technicians, 
insists on Pilotrons, en- 
dorsed by professionals. 





RADIO’S 
BIGGEST 50¢ 
VALVE 


brings you membership 
in Radio International 
Guild, including the 
official organ, Radio 
Design—a_ construction 
quarterly that sparkles 
with the latest and 
greatest radio and short- 
wave developments! 
Current issue, together 
with Membership Pin, 
Card and Certificate, will 
be promptly sent on re- 
ceipt of remittance. 


RADIO DESIGN PUB. CO. 


‘4 Dept.101, 103 Bway, Bklyn, N.Y. 


Prices Quoted are for Custom Set-Builders in U. S. A. 


BROOKLYN, NEW biomes 
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Get Pilot’s Latest Catalogue from nearest authorized Pilot Dealer or write Direct to Factory. 
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Useful Decorative 
Cigarette Chest 


The chest in use not only serves as a container 
for cigarettes but can be used as a jewel box. 


HE attractive chest illustrated holds 

about one hundred cigarettes. It 

also can be used as a jewel box if 
desired. Its construction is simple and 
the materials inexpensive, and with 
Christmas in the offing it presents a fine 
idea for a gift. 

Gumwood was used by the writer but 
any available wood will serve. Small 
knobs can be added to the cover to facil- 
itate opening the chest. After the chest is 
assembled, it should be sandpapered and 
lacquered. 

The chest shown was finished in black 
lacquer with gold-bronze trim and lining. 
—Dick HuTCHINSON. 
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Dimensions and details needed in construc- 








tion and a photograph of the finished chest. 
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Smoking — Reading Cabinet 


LePage’s Complete Plans and Instructions 
Show You How to Make it Yourself 





LePage’s Third Home 
Work Shop Book, only 
10 cents, Shows How to 
Make These 20 Projects 


Cape Cod Chest of Drawers, 
Alexandria Nest of Tables, 
Old Salem Ship’s Cupboard, 
Plymouth Built-In China 
Closet, Lady Washington 
Sewing Cabinet, Set-Back 
Book Shelves, Modernistic 
Desk, Modernistic Table, 
Modernistic Folding Screen, 
Modernistic Fire Screen, 
Chess and Checkers Table, 
Smoking Table, Caned Side 
Chair, China or Book Cabi- 
net, Book Trough and Mag- 
azine Stand, Magazine Car- 
rier, Vanity Case, Book 
Stand, Fernery Stand and 
Folding Sewing Screen. 


E 


Mail This 
Coupon 


GLUE 


HANDIEST TOOL IN YOUR WORK SHOP 


Rolled beside a comfortable 
chair this handsome, convenient 
cabinet brings .your favorite 
books and magazines and favor- 
ite smoking things in easy reach 
for an evening of solid comfort. 
It even holds your book for you. 
The door of the smoking com- 
partment when open becomes 
an adjustable book rest. And 
you can make it yourself— 
easily—by following the in- 
structions in LePage’s Job Plan 
No. 19. 


Expert Instructions 


You have expert instruction to 
guide you. The design, dimen- 
sion drawing, photograph, step- 
by-step directionsand the actual 
furniture itself was made by 
William W. Klenke, Instructor 
in Woodworking, Central Com- 
mercial and Manual Training 
High School, Newark, New 
Jersey. His experience as an 
expert gives assurance that this 
project and the directions for 
making it are thoroughly 


practical. To make the Cabinet 
as shown in the illustration, 
order L€Page’s Job Plan No. 19 
at 10 cents. Look over the 
contents of LePage’s book and 
the Job Plans available as 
shown in the column at the left. 
The price of the book is 10 
cents. The Job Plans are 10 
cents each and are for projects 
requiring more elaborate in- 
structions than those shown in 
the Book. In all cases the 
instruction consists of printed 
step-bysstep directions, dimen- 
sion drawings or full-size pat- 
terns, and a photograph of the 
finished article. 


Send 10 cents for 
LePage’s Third Home 
Work Shop Book 


Simply use the coupon below, 
sending it to us with 10 cents 
in coin or stamps, and we will 
at once send you a copy of this 
latest LePage’s Book, postage 
paid. 


Job Plans 10 cents each . . . Order by 
Number as indicated in Coupon 


16 Sheraton Writing Desk 
17 Sheraton Desk Chair 


18 Colonial Hanging Book 
Shelves 


19 Smoking and Reading 
Cabinet 


20 Colonial Mirror 
21 Tea Wagon 


22 Telephone Cabinet 


23 Stool for Telephone Cabi- 
net 


24 Manual Training Work 
Bench 

25 Home Worker’s Tool Cabi- 
net 


26 Spanish Galleon 
27 Vanity Table 








LePaGe’s CraFT LEAGUE 
718 Essex Ave., Gloucester, Mass. 


Gentlemen: Enclosed please find 10 cents (coin or stamps) 
in payment for LePage’s New Third Home Work Shop 
Book. Please send a copy of this book to: 


@ PR Serica waniatetare 
0 RRs oe 
AG a Ss RP ee ie 


Please also send the following Job Plans.............. 
(indicate by number those you want. See column at left), 
for each of which I enclose an additional 10 cents. 


eee eee eee eee eee 


Cee ee eee mee eee eee were eeeene 
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A $100 
SHIPMODEL 





SANTA MARIA 


25” High; 11” Wide; 27” Long 


You can put a beautiful Ship Model 
together in a few hours of 
pleasant pastime 

Let the World’s Largest Builders of 
Ship Models supply you with all the 
necessary parts cut to fit and ready to 

ut Senbliee for the models, Santa 

aria, Mayflower, or La Pinta. You 
need not know anything about — 
building to assemble one of these mod- 
els. If you have never seen a ship model 
you can put one of these models together 
in a few hours by following our diagram 
and instruction sheets which explain 
and show you exactly what to do with 
each part. All you need is a small tack 
hammer to tap the parts in place. The 
diagram makes it impossible for you to 
go wrong. These models when com- 
leted are exact in every detail of the 
amous old ships they represent, and 
when completed will add a distinctive 
touch to your home. We also have parts 
for the model for the Constitution and 
Flying Cloud at $6.98; all other models 
listed at $4.98 each. 
Mayflower; Size: 26” high, 10” wide, ae eas 


. 


These prices are f. o. b., Philadelphia, 
plus a few cents postage. 

Models sent. C.0.D. anywhere in United States. All 
foreign orders must be accompanied by U. 8S. money 
order or check. 

Write for our beautiful illustrated booklet con- 
taining photos and information on all of our 
models. 


MINIATURE SHIP MODELS, Inc. 


Dept. NA-1, 3216 Baring Street 
PHILADELPHIA, PA. 


Miniature Ship Models, Inc., Dept. NA-1. 
3216 Baring Street, Philadelphia, Pa. 

Please send me the complete parts cut to fit and 
ready to put together for the Model............. 





I will pay postman.............. plus a few cents 
postage. 


Zisase print name and address plainly to avoid de- 
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Mr. Palmer at the bench in his woodworking shop. Note the completeness 
and neat arrangement of the tools and the many jars containing hardware. 


Home Workshops That Reflect 
Ingenuity of Readers 


ways. Some are unique because of holds the record. He has a jig saw, 
their low cost; some are outstand- grinder, buffer, circular saw, lathe, and 
ing for their completeness; each has some sanding drum, all motor driven, yet the 
feature a little bit different from the whole group cost him only $22 to build. 
others. That is to be expected, sincesome This price includes the small electric 
amateur craftsmen enjoy small work, motor. The frame was made from bed 
others large work, and still others prefer posts and angle beams, while the ways 
unusual types of artistic metal or wood- were made from the frame of an old 
work. model-T Ford chassis. The machines 
C. E. Palmer’s shop, illustrated above, themselves were built mainly from pipe 
is typical of the more complete type of fittings and have babbitted bearings. The 
home workshop. The arrangement of his_ spindles are ¢-in. cold rolled steel shaft- 
bench, tools, cabinets, and the neat use of ing. Mr. Cooper uses these machines 
jars for storing screws and other hard- and finds them practical and efficient. 
ware are noteworthy. Neatness such as is Many woodworkers enjoy using the 
exemplified by Mr. Palmer’s shop is im- rarer woods. Among them is W. S. 
perative if neat, accurate work is to be Branaman, of Wichita, Kan., who cuts 
done. his own wood. At the left of the illus- 
A long extension cord allows the free tration can be seen a log of 34-year- 
movement of the lamp to any portion of old persimmon. Mr. Branaman directs 
the bench. Mr. Palmer finds that storing most of his efforts to attractive inlay 
lumber overhead keeps the floor of the work, using as his medium many fine and 
shop clear and the general appearance rare woods. Among his recent pieces is a 
orderly. Mr. Palmer is the advertising beautiful inlaid checkerboard. His shop 
manager for a large manufacturing com- contains a large variety of hand tools 
pany in Chicago. along with a motorized circular saw, 
For a workshop of low cost, James A. lathe, and planer. 


[sy workshops vary in many Cooper, of Rochester, N. Y., probably 





~: § If your shop has unusual fea- 
- tures, send a photograph or 
hotographs, accompanied by a 
rief description, to the Home 
Workshop itor. Five dollars 
will be paid for each photograph 
found suitable for publication. 











This set of woodworking ma- 
chines was made by Mr. Cooper 
at the cost of twenty-two dollars, 
including the price of the motor. 


Each worker to his own liking. 
Mr. Branaman finds pleasure in 
cutting rare woods from the raw 
and using them in doing at- 
tractive and novel inlaid work. 
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ty, 1930 


ably 
Saw, 
and 
the 
uild. 
ctric 
bed 
vays 
old 
ines 
pipe 
The 
aft- 
ines 
ent. 
the 
s. 
-uts 
lus- 
2ar- 
octs 
lay 
and 
is a 
10p 
ols 
AW, 


Pa- 


ya 
me 
ars 
ph 
om. 























January, 1930 





_ Model “Props” Bent 
— from Thin Blanks 


TWISTER for forming model air- 
plane propellers from thin balsa 
blanks can be made from a few pieces of 
scrap wood and a small length of broom 
handle. Twisting propellers with this 
device eliminates bothersome carving. 
If the broom handle fits into the holes 
firmly, wing screws will not be necessary. 
If screws are used, however, drill small 








A steamed balsa wood model propeller blank 
held in an easily constructed twisting device. 


| holes and allow the threads to cut their 
way into the wood. 

Make the balsa propeller blanks about 
1g in. thick. Place a blank in the twister, 
steam it, and give it the desired amount of 
twist. Allow it to set and then obtain 
the wing curve by sandpapering. 

It is best to paint balsa props with 
banana oil so that any dampness will not 
affect their curve.-—JamMEs J. DoyLe, Jr. 










K LINE FOR PROTRACTOR 


THUMBSCREWS mn 
> . 2 PROTRACTOR, 
ps 9 
™~ 
PROPELLER 


BLANK READY ~~ 
TO BE TWISTED 






> 
SLOTTED POST “SS 


How the “twister’’ and 
“ prop” blanks are made. 


Straightener for Shafts 


HAFT straighteners are useful for the 
machinist who is working with stock 
of small diameter. A powerful type of 
straightener is that illustrated. The parts 
are hand-forged machine steel. The hori- 
zontal bar has a trunion on each end for 
supporting the hooks and a hub in the 
center which is bored and threaded to 
receive the screw. The end hooks are 
held on by means of nuts, or with washers 
and cotter pins. The screw should be 
made of nickel or tool steel and hardened 
on the end.—H. L. W. 





Shafts up to 1 in. in diameter can 
be straightened by this method. 























hy 
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Tycos for the Home 


Tyeoe Office Thermometers 

An aid in promoting human effi- 
ciency. 

Zycos Bath Thermometers 

Tycoe Home Set 
Bake Oven Thermometer, Candy 


Thermometer, Sugar Meter. The 
secret of accurate results in cook- 


ing. 

Tyeos Wall Thermometers 
To help you to maintain a tem- 
perature in your house conducive 
to good health. * 

Tycos Quality Compasses 

Zeca Fever Thermometers 

Tyeos Stormoguide 
Forecasts the weather twenty-four 
hours ahead with dependable ac- 
curacy. 

Zycos Hygrometer 
To enable you to keep the hum- 
idity of the atmosphere in your 
home correct at all times. 


Tycos for the 
Medical Profession 


Sphyg ter, Record- 
ing Pocket and Office types. 
Tycos Fever Thermometers. 


Tycos in cAviation 
A full line of Aviation Instru- 
ments for ships and airports. 
Your yy will show them 
Searle aie 
Bulletins on request 
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almost every size- 

able plant in the 
country—“Blind Man’s 
Buff’—or guess work— 
has at some time or 
other put big losses on 
the ledger—and been 
“Fired”. 






is NO LONGER WITH | 


THIS COMPANY~ 


MODERN manufacturing and competition 


demand—uniformity of product at a price— 


To the manufacturer who processes thru heat 
treating or applications it means positive elimina- 
tions of Guess Work—and absolute temperature 
control thru reliable instruments. 


Tycos 


The Sixth Sense of Industry 


INSTRUMENTS 


are doing just this job for manufacturers all over 
the world—In many plants, for instance a large 
asphalt company—where materials are main- 
tained at 350° F. and an increase of a few degrees 
would take it past the Flash Point and cause an 
explosion that would cause untold loss. 


Inter Instruments are the key to the process— 


upon them is placed absolute dependence. 


TO MANUFACTURERS 

If your process is annealing — baking —steam 
cooking — boiler regulation — vulcanizing —any- 
where that temperature control is a factor— 
instruments are made to do that very job. 

They are the watchmen on the job to many 
manufacturing processes. 

Informative literature will be sent on any type 
of instrument on request or— 

Our engineers will consult with you on the ap- 
plication of Jyeos to your particular problem. 


Taylor Instrument Companies 


Main Officeand Factory: ROCHESTER, N.Y., U.S.A. 
Canadian Plant: Sees Building, Toronto 
SHORT & MASON, Ltd. 
Manufacturing Distributors in Great Britain 





 — — — —————————— 
E~ SIXTH ~ SENSE ae * ~ INDUSTRY 


cos Temperature 
DICATING - RECORDING ~ CONTROLLING 


nstruments 
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$2 to°4 AnHour 
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Small Size Dog Sled 













In Your Own 
| Business i 


“Started filing 
while I was @ 
Caaattour. Se 
ond year 0 
quit my job be- 
cause I could not 
handle all the fil- 
ing. Now I have a 
Dice shop and 4 
nice bank roll be- 
sides, all due to 
the Foley perfect 
— system."’— 
Martin Fischer 


FREE PLAN 


Starts You In Spare Time 


This is your big eppertuaity to get into a fine 
paying business of your own. Very little capital is 


. . 
Building a 
eae le trunk or clincher nails. Fit wire braces 

= as shown, with turnbuckles J. With file 
and sandpaper round all corners and 
give one or two coats of varnish. Fit a 
stout eye at K to receive the traces. If | 


desired the sled may be shod with light 
steel runners.—CHARLES A. KING. 


Ty 
Ye 





2 ES — 





7 Making Steps Safe 
a in the Winter 


HIS easily constructed sled is a small Soe ACED steps are always 
copy of an actual Northern dog sled. _# a source of danger during the icy 
Make two shoes A and top-rails B of winter months. The wooden storm steps | 


white ash, though heavier wood will do _ illustrated not only give a surer grip but 





ecessary, and you have no stock to carry. Many 
9 ~ sped | in their spare time have built up a 
manent business that pays them big money. 
aul Bock says, “Your filer is a wonder—have more 
filing than I can handle.” 

No experience necessary—you can Jearn to op- 
erate the Foley Automatic Saw Filer quickly by 
following simple instructions. Even 14-year old boys 
are doing perfect work—you can too. 


NO CANVASSING 


The Foley files all kinds of saws—hand saws, band 
saws and circular saws. You can get all the work 
ou can handle from carpenters, contractors, schools, 
dware stores, etc. The Foley files so perfectly 
that they are better than hand-filed saws. You 
will make steady customers—get repeat business. 
Fred M. Bell says, “On the average, I make from $8 
to $10 a day.” 


Send pon below for 
Foley Manufacturing Co. 


1011 Foley Bldy., 11 Main St. N. E., Minneapolis, Minn. 


Send me your Free Pian and tell 
me how I can start my own business 
in spare time. 


plete information. 
























For the Home.Workshop, 
or Manual Training 


Wiz this 600 Ib, capacity 
Simplex Jack, you can 
straighten window or door 


plumbing, drain pipes, 
fice ; straighten or clamp 
g@lued work, radio cabinets, 
stretch shoes, etc. Thislittle 
“Jack in 
the Box’ 


fs for the man who uses 
or the boys inter- 
vsted in manual train- 


or mechanical toys, 
It has hund of uses, 
Sturdily built, 
I is tod and ad 
ts 8 todemonstrate vertise the exclu- 
shoseadoty feature of the visible screw and power of 
the larger Simplex Jacks, and will be sent you pee. 


paid for 35 cents—Canada 45 cents, M 
without question and instantly if not satisfied 


‘ 
Templeton.Kenly & Co. 1710 | 
So. Central Ay.Chicago I11.US.4. ' 


a each for my 








1020 
IIMpieXr € tlemen: PI send 
. rn Ste eene Jack ot 86 conte and ena! Seaeles 
friends. — 
; 18 enclosed. 





Naine 
Street 


= | 
eerie ie —— 4 | 
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The plan and dimensions of the dog sled and the 
method of attaching side spindles and crosspieces. 

















if ash is not available. Soak these in boil- 
ing water for an hour or so. Lay out the 
curves on a long board and drive nails 
or place fitting blocks to hold the stock 
in shape while drying. Bend each piece 
and let it stay for twenty-four hours. 
Lay out the entire side on the floor, and 
fit the back post C and the %-in. spindles 
D to the sled and top-rail. Make the 
spindles of cleft wood if possible for addi- 
tional strength. Note that C and D slant 
backwards, which will demand some care 
in boring the holes. Make the spindles 
square between the shoe and seat rail to 
help support the latter. Drive small nails 
or screws through the joints when as- 
sembling the sides, boring holes if neces- 
sary to prevent splitting the wood. Be 
sure the spindles are flush with the bot- 
tom of the shoe. Join the sides with 
crosspieces F, using stove bolts, and fas- 
ten hand piece G with bolts of sizes given. 
Trim the top of each rail B to fit the 
top of C, and of shoe A to the width of B. 
Bend a piece of No. 25 gage galvanized 
iron 1% by 7% in. and fit to the front 
23 at G, and a 34 by 2 in. inside angle 
iron at H. 

Make the seat of three pieces 54 by 3 
in. by 2 ft. 6 in. and fasten with 1-in. 


supply a handrail for added safety. They 
can be set up and taken down easily, 
and can be stored compactly during the 
warm months. 

The platform is made of 1 by 4 in. 
sound-knot white pine tongue-and-groove 
flooring, or other wood suitable for out- 
door construction. The platform is built 


on battens, 34 or 14 by 4 or 5 in., and is’ 


attached to them with nonrusting screws. 
Paint all joints before assembling. 
The treads are made from 13% by 10 or 
































= : 


Two saw kerfs are placed in the underside of 
each step to prevent any warping of the wood. 


12 in. stock with one ‘‘nosed” or rounded 
edge, which can be procured at any 
woodworking mill. 

If a circular saw is handy, it will be 
~vell to saw two kerfs along the underside 
of each step, to prevent warping. From 
38 to % in. is a good depth for these 
cuts. The steps must have two battens 
as shown, and more if they are long. 

Put the platform and steps in place 
and attach the two long molded or 
plain-edged 1 by 2% in. strips as 
shown. On the rail side of the steps this 
strip is placed in about 4 or 5 in. to allow 
for the newel posts. 

The newel posts should be about 4 in. 
in diameter; and, if turned, the base 
should be left square for adength of about 
9 in. to allow for the angle or corner 
braces. Do not make the rail too high; 
from 30 to 32 in. is the proper height 
when measured from the front edge of 
the step. 

In boring the handrail to receive the 
upper ends of the newel posts, it is well 
to use a pitch beard as shown. 

Sometimes, for additional strength, 
end blocks are cut and fitted in the cor- 
ner of each step.—A. E. Eine. 
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Home Workshop 


Chemistry 
Simple Formulas that 
\ Will Save Time 
a==e- and Money 






NE of the best ways of making plaster 
casts of medals, figures, or ornamen- 
_ tal objects is to prepare the molds in wax. 
A special wax for taking impressions is a 


















mixture of 4 oz. of beeswax and 1 oz. of 
str olive oil, melted together. To this is a ne 
Ro ‘added 4 oz. of sifted starch, which is 
oe worked into the liquid until the whole THRILL OF MAK] 
he _ takes on a doughlike consistency. When N TH THI 
xd _ cold the mass is quite hard. _ nO GS 
the | Touse the wax, take a sufficiently large ICKLY and EA S 
| piece and warm it. Then make an im- Q Ly 

in ge of on rae being = to a 

: | ten the metal before it is pressed into the ° : New Delt. 
“ny | wax. When cold, gently tap the reverse With the New 1930 ee 
uilt | od ~ pe and = — = fall =. D | E 1 ® 

“dl aster of Paris and water may be poure 
sy | directly into this mold. This method will e ta ectric 

° give a perfect replica in the metal, and a 
_ | number of copies can be easily prepared. 


Handi-Shop 


Craftsmen, artisans, farmers, mechanics—all who use wood 
in their daily labors or spare-time hobbies—are delighted with 
the sturdy construction, splendid efficiency, and moderate cost 
of Delta equipment. They appreciate 
keenly pine exclusive constructional ( 


A wood composition which not only 
sticks but glues as well may also be made 
-with the aid of 
, wax. It is a 
plastic material 
of such a char- 




















acter that it may 
be worked like 
plaster of Paris. 
This preparation 
is made by melt- 
ing and mixing 
thoroughly one 





features as the Patented Ling os wel 
Automatically-Oiled Bronze ings, 
Heavy U-Sha Lathe Bed, Circ 
Saw Rai ing ver in the Handi-Sho 
—the new Welded Steel Stands, Grad- 
uated Fence, Practical Rip Gauge, 
Graduated Miter Gauge, and the con- 
venient arrangement, in the new Delta 



























































: ai part of bees-| Jointer and Circular ‘Saw Units make 
A Bunsen flamecanbe W2Xandonepart | the things you have always wanted to 
used for melting wax. Of common rosin, | make with this husky, man-sized ma- 
by weight, in a | chinery. Full instructions and com- 
q metal or porcelain dish—one which may | plete set of blue prints furnished. 
: 
be heated. Remove the mass from the Easy 
ly fire and slowly add one part, by weight, 10-DAY TRIAL Terms 
of turpentine. Then mix in fine sawdust For complete details and full description of the 
_ until the mixture must be kneaded with trated literature. Shows many fvems of intenen 0 
7 | a pestle under slight heat to produce a | flow you can try any Delta equipment for 10 davs 
= | uniform mass. of thres convenient payment plans, Mail coupes 
se | This plastic material, which will keep | TODAY! iat eal 
- indefinitely, must be heated before use to ied Mies 8-Inch Circul 
a consistency easy to work with. It is New Delta tees Chitin nc ircu ar 
“ adapted to all kinds of work; it will tight- MOULDING CUTTER Saw Unit Saw Unit 
| en tools in their handles, seal holes and = _ ‘ 2 
‘ | fill cracks in wood, adhere to metal and to % produce ‘over 10,000 ient “arrang on ment ee ee 
. glass, and may be pressed into forms of $500 RP.M. Blades i a omen gc. nee ane an 
W : . uire no individual pas one ruggedly to give 
metal or plaster of Paris. If pressed into adjustment. Quickly quick operation. 
plaster of Paris, the form should first be in locked in a = cumoee- yu lage snes 
> painted with linseed oil to prevent stick- guide fence. Unusual- both together eld- — weiey sl | 
, [ , —- y low price. Below ed steel etand of con- rate many special fea- f 
t ing. No matter for what purpose it is are few. of many venient height. Fur- t of + ealent | 
used, the best results are obtained when —— nished with or with- Waite fowfull detai i 
; it is worked in under slight pressure. a 50 Moulding Shapes out motor. tails. i 
|_A waterproof wrapping paper may be | “With Only 4 Sets of Blades” © UBECIN'SEGEIALT Company Sages TO 
f | made by dipping paper into the following : Division of *Deita Manufacturing Ce.” t 
| solution and then hanging it over oe aaet& & & GF? 5 ricassemd ne FUER, Seiinandidicies cis duiseiidiashil ; | 
, _todry. Dissolve 12 oz. of alum and 2 oz. ete > P y model “Delta” Woodworking Units. Also details of 10-Day 5 
soap in 2 qts. of water. Boil, add 71% oz. Le & & PPE ' ton dedred) ee ats Ral — 1 \ 
of beeswax, and stir thoroughly. Cl4° Jointer Pnits # Citeuler Saw Unit | 
A fixing fluid for charcoal drawings is DELTA SPECIALTY CO. ; eS setaoe & 0 Sipue Sew : i 
| prepared by dissolving beeswax in spirits Division of j Co! am interested for shop and professional use H 
of turpentine. This solution must be ap- | DELTA MANUFACTURING CO. 8 name... .....0.0. 00.00. ccccccceccecececseeveeeeeeeees 1 
: plied to back of the paper.—H. Babe. eee OO de Pe ee s 
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Base for Your Ship Model 


You Can Set the Hull on Posts or Miniature Launching 
Ways, or Even Give It the Appearance of Being Afloat 


The post type of base i 
with bilge shores sup- : 
ports this 48-in.-long 
dockyard model of the 
three-decker battieship 
St. George, 1701— 
Chuckfield collection. 


OR the ship 
models we have 
made __ together 
through the me- 
dium of POPULAR 
SciENcCE Montuty, I 
have in all but one in- 
stance suggested bases 
or stands consisting of 
two uprights that grip 
the keel and more or 
less embrace the hull, 
with a horizontal board 
or stick to hold them 
apart. These have been 
advocated because they 
are simple to make and 
adequately support the 
models without obscur- _ 
ing their lines to any 
great extent. 


ferred by some model-makers. 


One kind that is a favorite because it 


leaves the hull entirely clear consists 
of two turned posts with slots in 
them to take the keel only (Fig. 1). 
These posts are screwed to, or let 
into, a baseboard. Their diameter at 
the widest should be about one half 
the beam of the hull; their height, 
about one half of the depth of the 
hull. 

Those who have a lathe can turn 
them readily, but it is always pos- 
sible to find something suitable from 
which to make them, such as a pair 
of inexpensive candlesticks or the 
turnings from a discarded chair. 

The keel must be firmly fixed to 
the hull; the slot should fit the keel 
very neatly; and the baseboard must 
be substantial, to prevent tipping 
over. If a model is to be placed high 

up or far back on a shelf, this kind 

mounting is especially suitable, 

- for the models can be raised as high 

as necessary to make the hulls fully 
visible. 

Another not uncommon form of 
base represents the hull as if lying 
on the blocks of launching ways or 
a dry dock (Fig. 2). From twelve to 
twenty supports will be needed, and 
they should be not more than one 
quarter the height of the hull. The 


There are, however, other 
conventional types which may be pre- 


By E. ARMITAGE McCANN 


wit Te ae 





top section of at least three of them should 
be fastened with screws to the hull and 
then screwed firmly down to hold the 
model upright. For clipper ships the 














LAUNCHING V WAYS 7 
SUPPORTS 
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= MODEL, 





Three methods of mounting models so as to reveal the 
whole hull, and two ways to support water-line mode's. 





blocking would be uni- 
. form throughout the 
} length, but for hulls 
which have a “drag,” 
that is, are deeper aft 
than forward, the 
blocks should be ar- 
ranged as shown so that 
the water line will be 
level. 

‘Note that a shore is 
placed on either side, 
running from near the 
edge of the base to the 
bilge. These shores 
may be of wood, but 
brass bars are better. 
If a minimum of base 
is desired, the large flat 

“4 baseboard may be 

*, omitted and a long 
~~. center -bar used in- 
“} stead, but it should 
“~~, have a crossbar half- 

' lapped into it at the 
5 point where the shores 
are placed. 


ea ik Ris FF ae 


While I have advocated models that 
show the whole hull, because it has been 
proved by experience that water-line 
models do not give such permanent 


satisfaction, there is a way, never- 
theless, of mounting models with 
sails by which the whole hull may 
be retained together with the pic- 
turesque effect of sailing. The hull 
is sunk up to the water line into a 
hollow base, either upright if the 
yards are squared, or leaning over if 
they are braced up, as with the wind 
in one side. 

A method giving a most realistic 
effect is to obtain a piece of rippled 
blue or green glass and have a hole 
cut in it to take the hull. For sup- 
port, cement the glass to a thin hard- 
wood or three-ply board, similarly 
cut out. Fasten this to four or more 
short pillars, which in turn are fixed 
to a baseboard, as in Fig. 3. The 
effect is heightened by adding bow 
waves, side ripples, and waves and 
a stern wake of gesso, painted white. 

Glass of this kind is not to be 
found everywhere, and the cutting 
requires skilled work. The water- 
line template can be used for marking 
the opening if the model is to be up- 
right, but another will have to be 
drawn and carefully fitted to the hull 
if she is to lean over. 

A somewhat similar effect may be 
had by omitting the glass and 
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Easy as A-B-C to become a popular musician 
on any instrument this “‘no teacher’? way 


WHY let your imagination run loose 
and keep you from becoming a popu- 
lar musician? Haven’t you heard that 
there is a way of learning to play your 
favorite instrument in a few short months? 
Without taking lessons from a teacher! 
Without paying expensive fees! Without 
any tiresome technique or dry-as-dust 
exercises to struggle through—a way that 
has been vouched for by over a half-million 
people in all parts of the world! 

The U. 8. School of Music has completely 
remeved all the difficulty, boredom and 
extravagance from music lessons. It has 
made the reading and play- 


on.: And you're never in hot water. First, 
you are told how a thing is done, then a 
picture shows you how, then you do it your- 
self and hear it. No private teacher could 
make it clearer or easier. 


*“*Goodbye Blues’’ 


Sooner than you realize you will be bring- 
ing cheer to the folks at home with your 
playing. Gradually you gain confidence 
an ae agen expression. Then parties, 
popularity, orchestra work follow in short 
ou’'ll know how good it feels to 


order. 
be out of the wallflower class 





and into the whirl of things 


ing of music so downright 

simple that you don’t have Pick Your . . to be able to pro- 
to know one note from an- Instrument -_ — enjoyment for 
other to begin. ——e ¥ — whenever you are 

It’s So Easy! 0 og | ae chenaie ts 

t 

ee ay ey Drums and Ukulele that music can bring i 
Your own home is your | ¢Jr2?* Hawaiian car | anyone’s life is now yours 
studio. The lessons come | Mandolin Clarinet to share. Let the time- 
to you by mail. They con- | 3 Flute roven and tested U. 8S. 
sist. of complete printed in- | ©°™*t 1 Saxophone hool home-study yore 
pleas- 


instructions, . diagrams, and 
all music you need. 

You study with a smile. 
For instead of just scales 
ou learn to play tunes 


rom actual notes — right > Ome 





from the very first lesson 


Voice and Speech Culture 
Harmony and Composition 
Automatic Finger Control 


help you to increased 
ure and financial gain. Bear 
in mind no matter which 





Piano Accordion r 
Italian and German romp pe you ee Pm 
ian cost of learning in each case 
Banjo, (Plectrum, S-String | will average the same—just 
a few cents a day! 





Free Book and Demonstration 
Lesson 


Our wonderful illustrated Free Book and 
our Free Demonstration Lesson — 
all about this remarkable method. They 

rove just how anyone can learn to play 
his favorite instrument in half the time and 
for just a fraction of what old slow methods 
cost. The booklet will also tell you all 
about the amazing new Automatic Finger 
Control. 

If you really want to learn to play—if 
new sande, goed times, social popularity, 
and inc income appeal to you—take 
this opportunity to make your dreams come 
true. Now! Sign the coupon and send it 
before it’s too late. Instruments supplied 
when needed, cash or credit. 


U. S. School of Music 
81 Brunswick Bldg., New York City 


—=—"eSTeeeeweneeee wee e eS eee ee «ae 
U. S. SCHOOL OF MUSIC, 
81 Brunswick Bldg., New York City 

Please send me your free book, “Music Lessons in 
Your Own Home”’, with introduction by Dr. Frank 
Crane, Free Demonstration Lesson and particulars 
of your easy payment plan. I am interested in- the 
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Myriad 
about us, 
symmetry 
now, not 
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The BIO- 
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seeed 








On Seak (Ptistomas ip 
us THE BIO-SET 


“Study Nature, Not Books” 

—L. Agassiz 
s of Nature’s wondrous creatures swarm 
and perfect 
And 


that will reveal these unseen mysteries, 
but at last a complete set, introducing 
you to the fascinating art ‘of preparing 


things you see. 


scope, together with all the accessories ni 
for slide making, such as instruments, glass 
dishes, chemicals, and book of instructi ns; 
also permanent slides already prepared, 
with which to start your collection. 


Now Vook Biclogtonl Suppl Cc % The BIO-SET JUNIOR is similar, 
» New N.Y. ‘4 
Gentlemen: Enclosed find $ for item(s) % but pens = a yw meade 
checked below. Money to be refunded if not “4 croscope, y 
satisfactory: . er set. However, where amore 
CBio-Set Complete $27.50 % moderate outfit is desired, 
(C)Microsco nly, 250-power $20.00 * it will give excellent re- 
CiBio-Bet w without lete 817. $10.00 . sults. 
Bio-Set Junior Complete $ e 
o TiMieroscope ont only, wer $10.50 * A hobby of The 250-Power 
OBi-Set Junior wit without microscope $7.75 © — eueetone Bio-Scope 
y This is the microscope which is 
WHOM .ccccccccccccccccccccccccccccssssscsecccsscceces > «—bleasure vided “in | the BIO-SET. 
PR ch sec Gh SOS SCRE ECE TSC OOo CeCe eESCED OER OS SO. EHOHO CSCO ESONEE ~~ oo inrge ; B. sta rack — 
SE PAE Sse Chadd dEednneedcnpeceosas Sn cc cbthedne sate gous + pinion for focusing, entering 
If too late to write, remit by telegraph . magnifications up to 


but their marvelous beaut 3 
are hidden from the unaided eye. 
only a powerful microscope 


permanent specimens of the 


SET consists of a 250-power m-cro- 























MODEL SHIPS 


Would you tite to build ovcel fine ship mad? 
We = suppl. ——— sets 
and all pore. oO Derts such as semi- 
—"y blocks, Gendeves, 
pecial — anchors, steering 
wheel, capstans, figureheads, blue 
Ping Cloud Cossuration pen 
+ onstitution, Span- 
ref Mississippi River 
reiga oa the Seas, Mayflower, Blue- 
many ° ers. Also special con- 
boats, power pease, 
model steam . Propellers, etc., and fine 
tools for the model maker. Our large 48-page photo- 
greshically illustrated klet contains valuable 
formation and hints for building ship models in 
addition to prices and full description of the above 
articles. Many people only slightly interested | is 
oom we have b become greatly enth upon receiv: this book 
be sent —- upon receipt of 15 cents [coin 


Whether ye yes spend yo 
egaure ou will 
~AT he by in the world. 


Model Ship Supply Co., Dept. R, Mineola, N. Y 





Steamboat eave 
oon an 


nose, Half M 
struction sets for racing sail 
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spare time in beliding a ship model for 
id this work to be the most interesting 




















Just send us your name 
: and address and we will mail 
; free and postpaid our new Saxophone 

— I texplains and illustrates all Saxo- 


Catasive uescher im an make it 


Inone houryoucan play thescale 
—inafew weeks youcan play popu- 


—Snap-0n 4 lar music— many join bands or 
Pads wend inctromanttoosensy to heen 
j in men 
—Automatic PP and none more beauti 






Easy to Play 
Easy to Pay 


TheSax ophone harmonizes beau- 

¥\ tifully with piano—is reat forsolos, 
uets, Sediadsonenll cones ttes. It 

2 id home entertainment, 
e, church or school playing. 


Hundred make big money playing 
ow if Ore trasandon Radio Programs 
» 6 Days’ Free Trial'2¥ roy 
how easily you can learn to play a Buescher 
hone. Small down payment and a little 


each month lets you play while W: 
ior the Bree Busscher Stacphace Bokioden 






for 









a rstlesson chart—shows how , 


A definite program for getting ahead financially 
will be found on page four of this issue. 








na ns 
een names all over 


ye ised 
world. Also Strand ality, B Hard. M: Maple 


special in fenathe rom 4 to 12 Pie 
) Coren Special FactoryPrics Onto $Oa> 


CORA, RicaAoe. ws 


LARGEST KI FACTORY ON EARTH 


DIAMONDS: WATCHES 
on CREDIT at CASH PRICES 


| The Diamondsin these rings are | 
| blue white, sparkling, set in solid | 






















How to Order 
Send first payment—state article de- 
sired —name of employer — kind of 
work you do—how long in position— | 
age—married—where live—how long | 
there. STRICTLY CONFIDENTIAL. 
CREDIT TERMS: One-tenth Down; 
balance weekly, semi-monthly or 
monthly at your own convenience. 
Send for Free Catalog 
2,000 illustrations. Goods sent 
PREPAID for your FREE EX- 
AMINATION upon request. 


Strap Watch 





























“Elite” Wedding 
Ring. Solid 18-k white 
gold, set with 5 Dia- 
monds, $18.75. 
Solid 18-k gold, $5 and 
up. Solid platinum, $25. 


No.911—The Lone Eagle” 
Bulova strap watch. 15 Jewels, 
dust-proof case, $37.50. 

$3.75 down and $3.75 a month. 


WRIST WATCH a 

















BUESCHER BAND INSTRUMENT co. 
Block (539) Elkhart, 


2974 Buescher , Ind, 
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molding gesso waves on the upper 
board mentioned, which should then be 
a little thicker; or the waves may be | 
carved out of the board. | 

If the model is already of the water. | 
line type or you do not object to cutting 
it off to that line, then mounting it is a 
simple matter. I mounted one old mode] 
by getting a piece of blue glass and having 
it beveled at the edges, drilled in the 
corners and with holes on the center line, 
and then silvered. The holes in the glass 
always must be sufficiently large to allow 
thin rubber tubing to be placed on the 
screws in order to prevent contact be- 
tween the steel and the glass. 

I cemented the hull to the glass with 
Canada balsam and drove screws through 
the two central holes in the glass. Then | 
screwed the glass to a piece of %-in. 
walnut, polished on the edges and the 
underside. 

In place of the glass a mode] may be 
screwed to a board on which are gesso or 
carved waves. 

Frequently a water-line model looks 
better if raised a bit to give the sugges- 
tion that the rest of the hull is there. 
To get this effect, raise either of the above 
bases on a picture frame or similar mold- 
ing, mitering the corners to fit—edge ht 
—as shown in Fig. 4. 


Setting Dividers Exactly 
with a Micrometer 


N THE absence of a vernier height 
gage for scribing lines accurately or in 
the event that such a gage cannot be 
used, dividers may be set very precisely 
with micrometers. 

To aid in setting the micrometers, two 
caps are made to fit on the end of the 
spindle and on the anvil as shown. They 
are made with a 
perfectly flat bot- 
tom, which is ob- 
tained by recessing 
the hole. One side 
of each cap is filed 
off until the hole is 
barely exposed. 







OIVIDERS 








MICROMETER 7A Vj 


; SPINDLE 


To aid in setting the dividers two caps are 
made for the micrometer spindle and anvil. 











When a cap is fitted in place, the end 
will be marked by a line, one side formed 
by the spindle, and the other by the flat 
bottom of the cap. The same is true of 
the anvil. The dividers can be set to these 
lines. For extremely accurate work, a 
magnifying glass may be used. 

By having a pair of these caps in his 
kit, the toolmaker is assured of being able 
to set his dividers accurately without any 
calculation. 


Drawincs and blueprints may be easily 
and quickly cleaned with ordinary wall 
paper cleaner. Keep the cleaner in a 
closed container, for it dries out readily. 
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How Sticking Doors 
May Be Remedied 


What should be done when a door sticks? 


ENERALLY, a well-hung door in a 
well-built, well-seasoned house will 
cause little trouble; but when the furnace 
heat is on in winter and during the heat 
and humidity of summer, the best of 
them are likely to forget their manners. 





If the top of a door does not stick 
badly, it can be eased by planing the top. 


Fig. 1. 


The first step before easing a door is to 
investigate and locate the trouble. Some- 
times the sticking is so slight that the 
rubbing of a paraffin candle or hard white 
soap on the offending point will relieve 
it sufficiently. 


How may sticking at the top be reme- 
died? 


If the top, of the door does not stick too 
badly, it may be eased by using a plane 
as in Fig. 1. Hold the door by a wedge at 
the bottom as at A, Fig. 3. First planea 
light shaving from each side or corner 
edge of the top of the stile to prevent 
splintering the wood. Then carry the 
plane straight on the top of the door as 
illustrated and not at an angle, which 
would probably tear ugly splinters from 
the sides of the stile. 

If more than a few shavings are to be 
removed, it will be better to take off the 
door. If the door is hung with loose joint 
butts (hinges) as at B, Fig. 3, it may be 
opened and lifted off its hinge easily. If 
hung with loose pin butts as at C, the pin 
may be lifted out with the aid of a screw 
driver or a nail set and hammer, should 
the fingers alone be unable to start it. 





| Remove the pin from the bottom butt 
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Faster, 

Better 

Work 
IS) 


can be done with the Ar-Con Utilitool workshop because it is de- 
signed and built to provide the power, strength and accuracy essen- 
tial to quality workmanship, rather than as a makeshift to sell at a 
low price. The motor, for instance, is of the superefficient repulsion- 
induction type, ball-bearing, and delivers full 14 HP at 1750 r.p.m. 
And all other units are built to the same high standards of quality 
in material and workmanship. Whatever the operation—turning, 
rip or crosscut sawing, scroll sawing, sanding, grinding, buffing, 
drilling—you can depend on Ar-Con Utilitool units always for the 
power, speed and accuracy so necessary to your satisfaction in the 
use of a home workshop. Truly, Ar-Con Utilitool is 


“The King of them all” 





Free Trial! mai Terms 


Mail coupon for fully illustrated circular, to- 
gether with details of 10-day trial offer and 
liberal time payments applying to complete out- 


a The Ar-Con Tool Co. 


500 Fassett St., Toledo, Ohio 


fit or any unit or combination of units you may | SR ee ee RT PORE eT ; 


desire. 


THE AR-CON TOOL CO. 


TOLEDO, OHIO 


| Rs io 0:6:0:6-009006560606600688is0040RbEeS 


| Clty GREGOR. 6... ooo ccce ec . 


Mail complete information, prices and terms on 
| Ar-Con Utilitool, with details of 10-day trial offer. 












Model 21. Cabin Type 
22 in. wing spread 


Designed by Grant 


COMPETE and WIN 
With the “Silver Arrow’’ 


Boys! Here’s a model plane that won’t disappoint 
you. It really flies—and not just once but every 
time. The Kingsbury “Silver Arrow” flying plane 
was designed by Charles H. Grant, one of the fore- 
most pioneer model airplane designers and builders 
in the U. S. He has devoted 20 years to this work 
and this plane embodies, exclusively, his important 
patents. An expert’s plane that assures perfect 
flights. A proved success with months of wonderful 
performance back of it. Light, durable and fast. 
Launches by hand or “‘taxies” and “takes off.” 
Zooms ’way over the housetops on long continuous 
flights. Comes to earth in a perfect landing. Put 
the “Silver Arrow” in competition with boys who 
have other planes and you are sure to be a winner. 
Not a construction toy but a fully built plane. A 
moment to assemble and it’s ready to fly. All metal 
body and propeller, with wings of selected grade A 
Balsa Wood. Strong elastic motor. Three Models: 
No. 21, Cabin Type, 22 in. wing spread, $2.50; No. 
1, Racing Type, 18 in. wing spread, $1; No. 2, 

Racing Type, 26 in. wing spread, $2. (West of Miss. 
$2.75, $1.10, $2.20). If your dealer hasn’t this 

Kingsbury thriller, order direct, Kingsbury Mfg. 
Co, 107-A Myrtle St., Keene, N. H. 


KINGSBURY 


Moror DRIVEN Toys 


Send 10c for thts **balloon” tire of solid 
eraser. <A steel disc eraser rubber. Set of 
wheel from a LS Jour, 35c. Toy catalog 
bury Toy with Sree. 





SiiP MODEL 


WITH 


ELECTRIC LIGHTS 


FOR ONLY 690 


We furnish you with all the 
parts cut perfect ...no trouble 
to fit them together . . and in 
very little time you will have 
a beautiful Ship Model that 
9 will be proud to own. 
ace it on your Radio or 
Mantle and light it with the 
one cavipm ment that comes with each 
odel. odel will then give = ~~ 4 
ue effect of a ship at sea sailing a 
the quest of adventure. 
We have the followi Models, all parts of 
which are cut to fit and ready to put together. 
A complete diagram and instruction sheet with 
each Model, so numbered that you cannot go 


wrong. Models and dimensions 





FLYING CLOUD 26 ” wide Se 
a og gh “ 6 
Tye * a “ 
PINTA = «“ 7 oe 30” oo 
CONSTITUTION SS .* Bice” ee 
- money back if 


Every Model qe aranteed . 
you want it. e will send you any of these 
above Models C.O.D. anywhere in the United 
States. Foreign orders must be accompanied 
by U. S. Money Order or Check. 
All models shipped same day 
as order is received 


Model Woodworking Company 


Dept. B-1 Perkasie, Pa. 
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. first, so the top butt will hold the door. R 
Silver Ace Models In planing the door, hold it between the t 
r knees as in Fig. 2. 
1 
What is the cure for tightness at the | s 
bottom? 
If the bottom end of the lock stile | I 





strikes the threshold, the door should be 
™ removed and the same treatment applied. . 
a However, there is another way to remedy H IC ko ry Tested ! 
the difficulty. Note the space between No Russell Jennings bit leaves the 

Wi Fl D the front edge of the door and the jamb; factory until, in the hands of a 
inter ying if it is not less than % in., the sticking husky tester, it has bit its way into 
may be reduced and perhaps cured by | @ hickory plank. That’s why they 








F Christmas brings you a SILVER ACE, 

| you won't have to walt months for warm are what they are! Look for the 
weather to enjoy it. With these new py- full name on the round. 

ralin skis, designed in type similar to those 

used by Commander Byrd in the Antarctic, 

you can, in one day, build a SILVER ACE 


Spirit of St. Louis or kairchild cabin model, 

and fly it over deep snow and ice. Attachable 
with five minutes’ work to all SILVER ACE 

convertible models, or to our famous flying 
Fokker with special wires. Skis, $1.50 a pair 

=“ at all dealers. Add 25 cents if shipped 
y us. 


And remember SILVER ACES are world 
famous for their beauty, scientific design, 
demountable, silk-covered, waterproof wings, 
and above all for their thrilling performance. 
They are designed by aeronautical experts, 
and cost less in the long run. A steel winder 
with every set. 


Send 10 cents for 32 page catalog describing 
18 genuine SILVER ACE models and sensible 
construction sets. 


The RUSSELL JENNINGS MFG. CO., Chester, Conn. 














WOODWORKING MACHINES 





SAILPLANES, MONOPLANES, 
BIPLANES, SEAPLANES 
Ready to Fly, Partly Assembled, Knocked Down 


Prices $1.50 to $25.00 


Sold by 1000 dealers. 50 cents extra if 
shipped by us. 


AERO MODEL COMPANY 


Dept. X21 
(Bm) 111 North Wacker Drive 


A Chicago 








You ought to have 
this handy Parks in 
your shop. Compact, | 
complete machine de- 

8 like a big production outfit at 1/5 the cost. 
loor space required only 42x72 inches. Does any 
kind of cabinet or joinery work. Write for circular. 
The Parks Woodworking Machine Co. 
1547 K Ohio 


nowilton St., C 
Canadian Factory: 338 Notre Dame East, Montreal 
































Fig. 2. To plane a door that sticks at the bot- 
tom, it must first be removed from its hinges. 


: : ' Do the Finest of Pattern < 
manipulating the hinges. Back thescrews | or Cabinet Work With This H&A Jointer 
of the bottom hinge out a little and insert H A ball bearing motor- 
a narrow piece of pasteboard under one 3 sos comsivaeiion and Se 

















est construction and ab- 
or both butt flaps as at D, Fig. 3; or ply 
better, a wide piece as at E. This cannot Ing and rabbetting opera- 
be done, obviously, if it makes the front Dearest lamp. socket. 
edge of the door bind against the jamb. ee 

When a floor is uneven, and a door | HESTON & ANDERSON 801 Market St., Fairfield, Ia. 

drags on it, usually the front stile may be 

lifted above the floor by setting the lower 

‘ ey hinge out a little as at F, Fig. 3, ora 
Lifetime of wider hinge may be used, in which case 





The Midget 
. Five-in-One”™” lide Rule 


isa ination Mannheim, Polymet- 

ric, Log-Log, Binary, Add and 
\ rie, For ate te Sil tantantly sha 
multi divide any com- 






. the hinge will fill the recess made for the 5 ppbtract, spaltinty coms 
Rich Wholesome original butt. If the door has three mixed mumbers a 
‘ J Oo hinges, the middle hinge should be set 


out so the three pins will be as nearly in 
line as possible, although at best there 


NTIL you learnt , you have noi i i i i 

cesta ame ieguememz matic te | spaces X. made by moving the origina 
m of music, unti ctually t aces ° e movin e origina 

peagan Xylorirmba SS yeureem hema ton heron ~ tt ill b cad a he d 6} * WADE BENCH LATH E 
idea how easy this fascinating instrument is to play! utt, will be seen only when the door Is Cap. 4 in, dia, x 12 inl 
Just think! No tiresome practice. No finger or lip open, but they should be filled with rs ai entire length of ‘bed. 
. No teacher. On the first day you playsim- | carefully fitted piece of wood and finished Heliow spindle itt urate. 
winding, 7 


ple melodies. Soon you thrill friendsand family with | to match the adjoining wood. 
“No. 1 Lathe 
headstock + « “$4809 











snappy fox trots, dreamy waltzes. Before you realize 








yousse geady tog ar in public. yp ee Ca No. 2 Lathe, back-eared headstock 
aleays emand. ihe pep of any party, the spice of n a wooden threshold be used to Complete line of accessori lly low prices. Catalog sent free. 
any or orchestra. Sb to $25 fora t of “play! remedy this defect? THE cer OLD COMPANY aie? 

é Dept. P. S. 12, 120 Liberty Street, New York 


BIG BOOK FREE—Deagan Xylorimbas are so 

ona Sday gy ee" basis, Models to sulk every Another solution of the uneven floor 
yourself to write today for the Bic Free Boox. No | Problem is to fit a threshold or “saddle” 
cost or obligation. Simply fill inand mailthe coupon. | 14 or 5% in. thick, provided there is no 
ween nnn one objection to having this slight division 


5. C. Deagan, Inc., Dept. 1651 Berteau Chicage - 
Please send me full details of one ene and between the rooms. Before taking the 











GEARS 


In stock—immediate delivery 
Gears, speed reducers, sprockets, thrust 
bearings, flexible couplings, pulleys, ete. A 
complete line is carried ia our Chicago stock. 
‘Can aiso quote on special gears ot eng kind. 





caay payment plan of the Dengan ylerinbe. door down to make this addition, set a es pty to 
Name compass a trifle wider than the thickness Chicago Gear Works, 


of the threshold and mark (scribe) both 769-773 W. Jackson Blvd. , Chicago, Ill. 


Address... 
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sides of the door at the bottom; then cut 
the door off to the line. 


What should be done when a door 
sags because the upper hinge is loose? 


If the screws in the top hinge have 
pulled out of either the door or the jamb, 


Ut 























Fig. 3. A, the use of a wedge. Band C, two 
types of hinges. D and E, hinge inserts. 
F, shifting lower hinge. G, new holes. 


longer screws may be used; or the old 
screw holes may be filled with a plastic 
wood composition or a glued-in plug, and 
the screws turned in again. Sometimes 
the top hinge of a heavy door may be 
made to hold only by driving long, slender 
screws through the jamb and into the 
studding. 

If, as is often the case, a plug, does not 
give promise of holding and the screws 
reach back only into lath and plaster, as 
with many doors having narrow butt 
hinges, the hinges themselves may be 
drilled and countersunk in line with the 
center of the door casing and a firm hold 
obtained, as at G, Fig. 3.—C. K. 


Simple Ash Can Truck 


ECAUSE ash cans are heavy and 
awkward to handle, and rolling them 
on the concrete walk bends the bottoms, 
I made a truck as shown below. If de- 
sired, more crossbars can be added. 
The hooks are fastened to the handles 
of the ash barrel. To unload, all that is 
necessary is to let the barrel down, for the 
hooks will slide off —GEORGE CosGROVE. 








Easily made truck 
that lessens the labor 
of handling ash cans. 








, 718 E. Madison Street, 
| "Lathe Builders for 23 years—44,000 users 
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9-in. x 3-ft.Junior Back 
Geared Screw Cutting | JA 
Bench Lathe, with r= 


aad Equipment 69 | ¢ 


T Lathes.G ¢ ay al 
Prices of Popular Sizes of Quick Change Gear jc: ethos Brake A A + 


SOUTH BEND LATHE WORKS Df 


== We ship any South Bend Lathe immedi- 
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NEW MODEL 


DUTH BENE. 
LATHES | 


- FOR THE 
Manufacturing Plant Service Station 
Electric 














All on Easy Payments 


ately upon receipt of only 20 per cent of 
Catalog price. Balance in 12 equal 
monthly payments. Write for Time 
Payment Catalog. © 


_ New Free Catalog shows all sizes Rov 








i from 9 inch to 18 inch y, a 
Countershaf t Driven ies ? 
Motor naivess Lathes, Or 
= Gear Lathes, Stand SAS 


ard Change Gear Lathes, 


thes De Lathes and ° 
La with Equipment — Bench Lathes. «“@sepb ye" 
Size of Lathe Shipping Countershaft Silent Chain “ 
3 Weight Drive Motor Drive o “So 4) 
x3 490 Ibs. $294.00 $398.00 Kes Fe 
41” 24’ 725 1 359.00 498.00 OSES 
13” x 5 1110 Ibe. 443.00 602.00 Jose 
18’ x6’ . 1550 Ibs. 543.00 720.00 “ove » ; 
16” x 8’ 2035 Ibs 638.00 817.00 OEP O 
WRITE FOR FREE CATALOG SO8SSr 
ah (bw A f 
yee Y Co o 


South Bend, Indiana,U.S.A. 











FLy THIS COMBAT MONOPLANE 


This realistic copy of a mil- 
itary monoplane is an unu- 
sually steady ayer. Wing- 
spread 18 in. eight only 
% os. Will take off by 





and 
plete packed. in unbreakable miheler directo 
set, un container, 
Paid in v."S. and (Canada. yh ay Sh = 
tion or mon 
the Midiand ‘Model Werks, . » cmmeothe. Ohie 
( We cannot D.shipments. No retail catalogue issued) 























New and Improved 
Work Shop! = 


H Mechanics, Inventors, Model Makers. 
men! Now you can expect new po BF my — 
ements, diferent articles right in your own a thou- 


poe and one different ness in your own home. 


Here is overyaaens yen your ran a Unakiled 


me pt oe a is a strong sturdy, 


fy hy pe om 
10 Days’ FREE TRIAL! 
iaereaetnes eae E es 


ag 


tinaee the § small payments. Ww ul aes 
sie sod plans, is sas Uare tes turn- 
=. a 


Write for Com 
Sa Stee 


MIDLAND APELIANCE Goargneres 
Dept. 1320, 225 Ne. Cehigen Ave. 























TOOL CHESTS | 


For Toolmakers 
and Machinists 
Latest styles shown in 
1930 catalog. Send a 
postal for your copy. 


“EE 











= 








Carving Tools 
for Christmas 







WwooD 


SP ae BLOCK and 
fer the LINOLEUM 
Handy Man SET ee $ 4.30 


WOOD CARVING TOOLS for 


Professional . .. Amateur 


6-tool Octagon Handle Set .. . . $6.00 
9-tool Set with two oil stones . . . . 8.00 
12-tool Set for Professional, Amateur 10.00 


For the Home Workshop 


your Home Works! 


iful carving your furniture, ship le and 
also linoleum carving. 

. ary in stock the most coenstope line of series tools obtainable in 
America. In the above sets are included flat o ponens. parting oe, 
veining tools and clbow gouges sand every re 5 carv 
sizes and descriptions. 

Send your check or money order, “way, specify set desired. Mail 
orders ¢o promptly. Catalog on request. 


— — oe oe ee ee ee ee ee ee ee ee ae ee eee ee ee ae ae oe ae) 


I CHAS. F. BINGLER 
aus Sinth Avenue, York City ' 


4 
Sir: 
| Enclosed is $4.20 for your seven piece set as illustrated 
above. It is understood that if I'am not satished you will refund my 


BD. "F5F: «ov ve cect ccs ty Wile ee Gidietent taste auto ais 
accordingly on coupon. 


© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 
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GIEMCRAFD 


ENTIRELY 





Real Fun With Chemistry! 


Get a CHEMCRAFT Chemical Outfit; work hundreds of interesting and 
@eeful chemical experiments and see the wonders of chemical science. You 
ean perform lots of mysterious tricks, too. It's the finest fun you ever had. 

Be sure to get CHE MCRAFT, the o original and best, with more chemicale 
end apparatus, better experiments. 


Six Biserent Sets ‘to Cheose From 
No. 3 Illustrated Above) 


fe. 1 oe a. 00 No. 5 ....$5.00 No. 15. $15.00 
3.. No. 10 10.00 No. 25 25.00 
“Nos. 5. 10, 15 end 25 come in wooden cabinets 


Sold by all Toy Departinents. Ask for them “y naame—CHEMCRAFT 
Cnremical Outfits. 


TheTelephoneBook 

Tells how to make a real The A 

electric telepnone and con Shop. Contains plans, tools 

tains all materials. Also and materion for —a 
h 1 1 many useful articles. n 

pone: «Mr ay _—lipe salar hy wooden cabinets; $5.00 and 

5, pales e $10.00. 


Free Magazine for Boys 


Weed Craft 


Try Euenart for 25¢ 


Get CHEMCR nior, the set CHEMCRAFT Chemist Club Mag- 
that will introduce you to chemistry. azine; tells all about these wonderful 
Only 25 cents, postpaid. Mailed free to any boy who 


writes tor it. 


THE PORTER CHEMICAL COMPANY 
64 East Washington Street, Hagerstown, Md. 








Just Patented: A 


Whe Ama;zing 


“Airpillo’ 


Has a hundred uses! 


Introducing the SELF-INFLATING 
AIRPILLO—the most useful article ever 
invented. You will be amazed at its 
ingeniousness. 

HOME USES: Couch, rocker, icebag, 
bathtub, dining table. 

PLACES: Automobile, office, motor 
boat, steamship, train, hospital, Turkish 
bath, tennis, golf. 

ON THE BEACH: Holding articles, 
swimming devices, sand resting. 

COUNTRY: Porch, hammock, swing, 
canoeing, camping, hiking, fishing. 

The Aijirpillo inflates itself—almost 
mysterious in its action. When it is not in 
use it can folded up and tucked away 
any place. Size 18x20 inches. 

SEND NO MONEY— wae | he AIR- 
PILLO is delivered, pay postman %2.50. 
i ay postage. MONEY REF UNDE D 
aN Se SATISFIED AFTER A 10-DAY 








isetnnal Pocket Corp. 


7 West 22nd Street, Dept. 20 
New York City 























New Fountain Pen-Pencil 


With compass. Guaranteed 2 
years. Money back if not 









pleased. Sells for $1.25 WRITE 
Send only for FREE 
Wholesale Cata- 

log —_ over 400 fast 

, many ideal Xmas gifts. 


1129 Frank St., Le Sueur Center, Minn. 














| Odd Ornaments Made 


of Coconut Shells 
By A. E. McCay 


Y SMOOTHING coconut shells with 
a file and sandpaper, they can be 
brought to a finish similar to that possible 
on hardwood. The attractive ash tray, 
book ends, loving cup, candle lamp, and 


| electric lamp illustrated were made al- 





most entirely of coconut shells finished in 
this manner. 

The electric reading lamp is constructed 
from two coconuts, a light socket, valve 
and cap from an old inner tube, and a 
piece of electric light cord. A coconut 
having a 6-in. diameter is used for the 
shade. A wire clamp is bent to fit over 
the lamp and when bolted to the shade 





Ash tray, loving cup, and candle holder made 
from coconut shells which have been smoothed. 


serves to hold it in place. The valve stem 
and dust cap form the stem of the lamp. 

A loving cup made from two coconuts 
and walnut wood forms a unique trophy. 
Use a coconut with a pointed end and 
tapering sides for the bowl. Cut two 
handles from walnut wood and attach 
them to the bowl with brass screws. Turn 
the stem in a lathe, and by means of a 
3'4-in. stove bolt fasten the bowl and 
base to the stem. A shield of copper may 


| be riveted to the bowl with copper wire. 


| an ash tray made from coconuts. 


Any one who smokes will appreciate 
Two 


' small coconuts and two large ones are 
_ used in the construction. The base and 





| large one. 
| handle and the stem. Attach the handle 


the rest for the cigarettes are made from 
the small coconuts, the rest being either 
round or square, and has grooves cut 


with a half-round 


file. Make the 
bowl large, and fit 

prwscnc shell reading 
lamp and book ends. 


an inverted shell 
into it so that its 
edge is about 144 
in. from the top. 
A stove bolt 
through the cen- 
ter will hold all of 
the parts in place. 

You can make a candle holder from a 
small coconut, a large coconut which 
seems “cranksided,” and small pieces of 
walnut wood. Make the base from the 
small coconut and the bowl from the 
Use the walnut wood for the 


with brass screws and run a bolt through 
the center to hold the base and bowl on 
the stem. A small adhesive tape box on 
the top end of the bolt will serve to hold 
the candle. To secure the effect of an an- 
cient lamp, remove the candle and place 
a cover on it. A small brass knob adds a 




















BUILT BETTER 
‘CONDENSERS AND RESISTOR 





Without a Doubt 
The Most Complete Line of 
Condensers & Resistors 


No matter what your requirements may be 
in the fixed condenser or resistor field, you 
are sure to find an AEROVOX unit exactly 
suited to your needs. We shall be glad to 
send you our complete catalog on req 














Ea 
Bato ¥ yy, E 








Your name will be put on the outien list 
free of charge on request. 
































Gears and Model Supplies 


We make working models for inventors and 
do experimental work, special machinery or 
parts, dies and tools for stamping and formi: 

metal-specialties, also castings in brass and 
aluminum, and carry a complete stock of brass 
gears and ‘model supplies. 


Send for Catalog 


The Pierce Model Works 
Tinley Park, Ill. 














BURN YOUR NAME ON TOOLS: 


ARKOGRAF 


Tools FromTheft. write with elec- 
pay eamoee © on the hard- 








3. - Interest- 
ing illustrated free. Wi 


Hf] 
day. Agents wamied. ow Co. a= ED 


PEN 
1171-A East Stark St., Portiand, Oregon 

















Finest Woodworking 
at Lowest Cost! 


b value on the mar 
this somarhabie 8-inch os 
bination Saw will rip, cross-cut, 
bevel, drill, groove, grind. polish. 
ete. ‘Performs 18 x yom et in 
all. Complete with 1-3 H. P.-A.C. 
Motor for only $35.00. New 7- 






H. P. motor. 
val. Write now for detail 


S. & B. MFG. CO., 4603-A West 20th St., 


fi. Build a CLOCK jo: ?‘n0r 


Shows How YOU Can Make Fine 

FREE BOOK Clocks Right at Home 
Of Clock —for yourself, or to sell-at Big Profite 
Making, We furnish instructions, Parts. Works 
dency menue $1.65 up; others with chimes, all prices. 
details, eues Make case or assemble parts. Cash-in 
\ ofmovements, ©” demand for Mantel, Banjo, Grand- 
y te for Special Blue 
Catalog. 





: Dealers Wanted 
CHICAGO, ILL. 











¥ Write father's Clocks. 
ow for copy! Print Offer, FREE 


AMERICAN CHIME CLOCK COMPANY 
1691-R Ruffner St. Philadelphia, Pa 








Samples of 33 rare woods 


WOOD $2.00, 20 cabinet and 20 


inlay $1.75, or your 
— : “9 _ lab- 
eled and postpai 
OF ALL KINDS Send for Price List. 
CRAFTSMAN WOOD SERVICE 
Z-715 E. 62nd St. CHICAGO 


a RA wt 


FORMS TO CAST LEAD SOLDIERS. INDIANS, 

Hunters, Wild and Farm 9 222 Wond derful ‘ nue tote to ute? 
els. Easy and inexpensive to I furnish ali necessary 

material. Send 5c Stamp for Illustrated Catalogue. 


Henry C. Schiercke, 1034-72nd St., Brooklyn, N. Y. 

















A definite program for getting ahead 
financially will be found on 
page four of this issue. 


@ This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 
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COCONUT 
SHADE 


CANDLE 





chy” ADHESIVE 







WIRE 
CLAMP 


LAMP 
SOCKET 


MADE FROM 
TIRE VALVE 









COCONUT ANCIENT LAMP 
BASE 





LAMP 





COCONUT BOWL 


“4 ae 





SCREWS 


WALNUT 
wooD 


COCONUT. 
BASE 


ASH TRAY 
Plans for constructing four unusual coconut 
craft objects with very little effort and expense. 


LOVING CUP 


finishing touch to the coconut cover. 
In making the book ends, saw off the 


| ends of a large coconut, leaving about 
|. two thirds of the shell. Cut this in half, 


cut out any design preferred, and shape 
a piece of wood to fit inside the hollow 
shell. The design suggested is a windmill 
scene in which the clouds and windmill 
stand out in relief against the wood, 
which has been painted blue to represent 
the background of the sky and the sea. : 

Any rough spots that appear on the 
surface of the shells can be removed with 
a file. The shells should [then be sand- 
papered thoroughly and finished with 
ordinary wax or polish. 


Tool Rack for Stepladder 


SCREW DRIVER 


Y BORING several holes towards the 

front of the top step of your step- 
ladder and adding a clip or two on the 
back edge as shown, it is possible to 
make a convenient rack for tools. When 
one is working on a stepladder, such a 
rack will be found very convenient, for 
merely laying the tools on the top step 
often results in a trip down the ladder to 
retrieve something that has fallen to 
the floor—R. WAILEsS. 
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Enjoy Building Things With This Handi Bench 


Enjoy happy and profitable hours buildi 


handsome things for your wife, mother or the kiddies with this 


Boice-Crane home workshop that is just like a big woodworking plant. Connect to lamp socket and start 


work, 


Turn Your Idle Hours Into Gold 


Have a woodworking piant of your own on a production basis. Use your spare time. 
You'll be delighted with the variety of accurate, intricate work that you can do on this 
The profits which will come from such a small investment 


Boice-Crane Handi Bench. 
and a few enjoyable hours will amaze you. 











W. B. & J. E. BOICE 
Dept. P. S.-1F 


TOLEDO, OHIO 


Boice-Crane Handi Bench No. 5 


As illustrated below, consists of five powerful, individual ma- 
chines (a 12-inch Handi Band Saw, 7 x 40-inch Handi Lathe, 4-inch 
Handi Jointer, Universal Jig Saw, Universal Handi Saw), two 

\ H. P. Motors and a3 x 8-foot Bench with legs. 
by | eer 


Handi Bench No.3 same as above but on 3 x 6-foot Bench: 


Any machine can be bought separately at any time. 
Send 10 cents for 80-page catalog describing these Handi 
Benches, other Boice-Crane Machines and Easy Pay Plan 





New 6-inch Handi- 
Jointer now ready 
for delivery. Wt. 
100 Ibs. Construct- 
ed like our other 
well known jointers 
and moderately 
priced at 


$204.85 $75.00 





































How Harry McGuire’s deformity 
was corrected at McLain Sanitar- 
ium is shown by photos and 
father’s letter: 


Our boy was born with a Club Foot. Plas- 
ter Panis was used and the foot operated on 
without satisfactory results. Finally we took 
him to your Institution. His foot is now 
straight and he walks, runs and as 
though he never had a crippled foot. We 
will ly answer letters. 


LENARD McGUIRE, R. R. No. 8, Mt. Vernon, Illinois 
McLain Sanitarium (established 1898) is a private insti- 
tution devoted to the treatment of cripp deformed 
and paralyzed conditions generally. No surgical 
tequiring chloroform or anaes- 

ics. Plaster Paris not used. Patients 
received without delay. Parents retain 
full of chi if desired. 

Writé For FREE BOOKs 
“Deformities and Paralysis,” and “Refer- 
ences,” which show and tell of McLain 
Sanitarium’s facilities for treating Club 
Feet, Infantile Paralysis, Spinal Diseases 
and Deformities, Hip and Disease, 
Wry Neck, etc. illustrated 
zine, “Sanitarium News,” mailed ix 
every 60 days. 

McLAIN ORTHOPEDIC 
SANITARIUM 
840 Aubert Av., St.Louis, Missouri, U.S.A. 
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and Master 
Says: 





“Q“OMPLETE equipment with Conn instru- 
ments enhances the musical value of any 
band at least 50%.” 


~ 
— and greater A. rs nets fer, acer 
juccess. ¥ 
aS cndestes features. Yet they cost no more, play. 






know about your favorite instru- 
ment. Full color illustrations of 
most panama Write today. 
C. G. Conn, Ltd. Conn Bidg. 
Elkhart, Ind. 


Conn (J 









or Sake 








30-INCH CONSTRUCTION SETS 


each. Also Read 
Fly Models for $1 .75 
or send Sc for Catalog 


Mars Model Aircraft Co. 
Brooktyn, N. Y. 





" COMMAND-AIRE 
715-17 Driggs Avenue 

















A definite program for getting ahead financially 


will be found on page four of this issue. 












MOBART BROS. CO. 


GUARANTEE 


Start a Big Profit-Making Business of your own—‘One Day 
ng.” Requires small space and 
uccess operate. 
th cos very car 

e HB One Dey Restery Me hy = pay we by on ony o—— 

payment ract ou—and 
ly peveome promt eutdes. Write for full cularsin Bu n 
Bex P-13 






actically ne in- 
batteries in 
owner a customer. 











and 
it cost 
only 416.50 
monthly 










TROY, OHIO 
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MANUAL 
Full of 


RADIO 
DATA 


For the 
CUSTOM - BUILDER 
and ADVANCED FAN 


Describes the newest and finest 
BAND-FILTER TUNING 
—SCREEN-GRID AMPLIFIER 
—PUSH-PULL AUDIO AM- 
PLIFIER—POWER PACK— 
UNIT CONSTRUCTION—EF- 
FECTIVE SHIELDING— 
SPEAKERS—CABINETS— IN- 
STALLATION — SERVICING. 


It will make money for you; it 
will save money for you. 















Write for it today. 
Use the conven- 














2e a S° 
ad wr aoe 





Squab Book FREE 


PR squabs selling by miilions to rich trade. Raised in 
1 month. No mixing feed, no night lavor, no young 
to attend. Sell for double chicken prices. Write 
at once for free 48-p. book telling how to 
breed and profit by mew fast sales 
method. OcK 
UAB CO.,616 H St., Melrose 
ghiands, Massachusetts. Estab- 

nder of the squab industry. Largest business 
. and pigeon supplies, Reference, any 
lag stock everywhere on three months’ trial. 
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Easily Constructed 
Toy Bowling Alley 


HE miniature bowling alley illus- 
, trated is easily built and when com- 
pleted provides means for playing an 
interesting game. 

Clear, select pine is the wood most 
suited, but any available wood will serve 
the purpose. 

The board for the alley is brought to 
size first, and then the holes are laid out 
“on the sides of an equilateral triangle, as 
shown. The heles are made with a coun- 
tersink and numbered to correspond with 
those given in the diagram. 

The end and side pieces are fastened in 
place with brads and glue. 





The completed alley forms a game that will 
give entertainment to both young and old. 


The alley is sandpapered and then 
given two coats of orange shellac, being 
thoroughly sanded between coats. A | 
good finish on the alley is an important 
part of the construction. 

A \- or 54-in. marble is used to play the 
game. Each player is given two throws, 
as in tenpins, and the rules are similar, 
only the score is determined by the num- 
bers on the various holes, 

In keeping the score, it should be borne | 
in mind that when the total for two balls 
is ten or more the score is counted as a 
spare, as in tenpins, allowing one extra 
throw. In the tenth frame a player 
making a strike is entitled to two extra 
throws as usual. Should he fail to get a 








strike on the first but a total of ten 
or more for the two balls, it is counted 
as a spare, allowing one extra throw. 
This project, by George Dally, an in- 
structor at Boys Technical High School 
of Milwaukee, Wis., was awarded second 
prize in the elementary woodworking 
division of a shop problem competition 
conducted by the Educational Depart- 
ment of PopuLAR SCIENCE MONTHLY. 
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SIDE VIEW YR. 


x | o—o- 

[<P ok 
— LAYOUT FOR 
COUNTERSINKS 
Layout for the countersunk holes and general 
plan for the construction of the pinless alley. 


DETAIL OF 
COUNTERSINK 














Longer Life —_ 
Higher Efficiency 


A. CG. 
Radio 
Tubes 


BENJAMIN 
Shock-A bsorbing 
Sockets 


Lessens the possibility of short circuiting 
tthe elements of the tube. 

Heavy spring contacts provide excess cur- 
rent carrying capacity. 

Special side wiping contacts assure posi- 
tive tube to terminal connections. 


Bronze suspension ring, contacts and sol- 
dering terminal all in one piece. 


Terminals plainly marked. 
For direct attachment to panel. . . 
For mounting on top of panel..... 


At all Radio Dealers 


Manufactured by 
Benjamin Electric Mfg. Co. 
Des Plaines, Ill. 


San Francisco 





$ .75 
1.00 





New York Chicago 





















automatically kee 
voltages exactly right for tu 
efficiency. Lengthens tube life. 
For all tubes. $1.10 with mount. 
ing (in U.S.A.) At all dealers. 


ration 

661 BROADWAY, NEW YORK 
FREE—“Amperite Tube 
Chart.” Write Dept. P.S.1 





ETTER BOATS 
at Lower Prices 





The BEST that 
Skill and Experience can Produce 
TWO BIG FACTORIES 
Our complete line of 22 modelocHiers you avariety to 


from. Prompt shipment from factory to you. 


phew 
(20) ‘ 


Catalog 
ate ken ger eeasrin otk) MFG. sari 
-In Your Home 


Our marvelous, practical Movie 
Machines sell as low as $3.75 post- 
paid, and use same size film as big theatres. 
We also have wonderful films at lowest prices 

—with a new film exchange service. 

Don’t Miss This! 
Write NOW for Free Catalogue. 

MANUFACTURING CO. 

Dent. A-17, Boston.’ Mass. 


Advice for POPULAR SCIENCE MONTHLY 
readers regarding safe and profitable 
investments. See Page 4. 
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Learning about the con- 
verter used to change 
alternating to direct 
current at the great 
Coyne Shops 







Coyne men working on 
the valves and timing of 
a Velie —_— Aircraft 






ee BLE CTRIC ITY 


~and youre through in 9O DAYS! 


AY good-bye to 25 and 35 dollars a week. Let me show you how to qualify for 

jobs leading to salaries of $50, $60 and up, a week, in ELECTRICITY — NOT 

by correspondence, but by an amazing way to teach, RIGHT HERE IN THE GREAT 
COYNESHOPS. You become a practical electrician in 90 days! Getting into Electricity 


is far easier than you imagine! 








LEARN—by doing the 


work with your own 


hands IN 90 DAYS 


The secret of Coyne-training is 
that it is ALL PRACTICAL work. 
No books—no dry lessons—no use- 
less theory. In the great shops of 
Coyne you learn the ‘‘ins and outs” 
of Electricity by actual work on 
real electrica. . uipment — the fin- 
est outlay in the country. And 
best of A Beith work right 
with you every step of the way, 
showing you all the electrical 
secrets that are essential to your 
success! 


NO BOOKS—NO 
PRINTED LESSONS 


- 


i ; I don’t care if you don’t know an 
Expe rience not required armature from an air brake—I 


don’t expect you to! Idon’t care if you’re 16 years old or 48—it makes no 
difference! Don’t let lack of money stop you either. Most of the men at 
Coyne have no more money than you have. 


Big pay jobs are waiting [rice service, Two weeks alter 


graduation, Clyde F. Hart got a position as electrician for the Great Western 
Railroad at over $100 a week. That’s not unusual. We can point to Coyne 
men making up to $600 a month. You can go into radio, battery, or auto- 
motive electrical business for yourself and make up to $15,000 a year. 


Railroad fare allowed Mke up your mind today to get into 
one of these big pay electrical jobs. 


If you act now—I’ll allow your railroad fare to Chicago and give you these 
courses free! AVIATION ELECTRICITY, RADIO and AUTOMOTIVE 
ELECTRICITY! And besides that, I help you to a part time job while 
learning! Don’t lose another minute—make this the turning point in your 
life. Send this coupon RIGHT NOW. 
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COYNE 


ELECTRICAL SCHOOL 


500 S. Paulina St., Dept. 10-73 
Chicago, Ill. 





Y Get this © Mr. H. C. Lewis, President 


FREE BOOK 


This school is 30 
years old—endorsed 
by many large elec- 
trical concerns, 
Simply mail the 
coupon and let me 
tell you all about it 


500 S. Paulina St., Chicago, Ill. 
Dear Mr. Lewis: 


and how I can “earn while learning.” 





COYNE ELECTRICAL SCHOOL, Dept. 10-73 


Without Ain send me your big free 
catalog and all details of Railroad Fare to 
Chicago, Free Employment Service, Radio, 
Aviation Electricity, and Automotive Courses, 


inthe big,free DS ioscccivctee ett ccum inane ° 
Coyne book. 
a ies akin win obeewe Sekeles cae 
USE THE COUPON OP Ms biisncshousiemles SLE oe 
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He thinks he 
is speaking 
Correct English/ 


Can you find his FIVE mistakes? 


F YOU were introduced to an attractive, 

prosperous-looking man or woman who 
constantly made crude mistakes in grammar 
and pronunciation, what would you think? 
You could not help thinking that this person 
was sadly lacking in education: you would feel 
that he, or she, belonged on a lower social level. 


And yet, unless you have made the correct- 
ness of your own speech a habit, you never can 
be sure that you are not unconsciously making 
errors which may cause others to lower their 
estimates of your education and refinement. 


You may not make such glaring errors as I ain't, 
you was, and between you and J, but perhaps you com- 
mit other mistakes which offend the ears of those who 
know, and cause them to judge you unfairly. 


Perhaps you sometimes use who for whom, or would 
for should. Are you always sure whether to spell 
words with one or two “c's” or “‘m’'s”’ or “r’s” or with 

ei” or “ie”? Do you ever say, “I did it already” — 
or, “He don’t mean what he says” 


What Can You Do? 


For many years Sherwin Cody studied the problem of 
ereating the habit of using good English. After countless 
experiments, he finally invented a simple method by 
which you can acquire a better command of the English 

ge in only 15 minutes a day. 

nder old methods rules are memorized, but correct 
Babits are not formed. Soon the rules themselves are 
forgotten. The new Sherwin Cody method provides, on 
the contrary, for the formation of correct habits by con- 
stantly calling attention only to the mistakes you make— 
end then showing you the right way, so that correct 
TeBO0 poovlp have sol thie eet with tha’ net 

’ have us s me w most 
marked results. wlio 


Free Book On English 


A new book explaining Mr. Cody’s invention 1s ready. 
if are ever embarrassed by mistakes in grammar, 
» Punctuation, pronunciation, or if your vocabu- 

is limited, this new free book,“‘How You Can Master 
Good English—-in 15 Minutes a Day” will prove a 
revelation to you. Send the coupon or a letter or postal 
o y > Y SCHOOL OF 





for it now. SHERWIN COD 
‘ LISH, 181 Searle Building, Rochester, N. Y. 


SHERWIN CODY SCHOOL OF ENGLISH 
181 Searle Building, Rochester, N. Y. 


Please send me your free book, “How You Can Ma 
Good English—in 15 Minutes a Day.” ster 
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Soft Soldering Art Metal Work | 
by Direct Heat Method 


By Epwarp THATCHER 


ANY fine pieces of decorative metal 

work have been ruined in the last 

stages of construction by the inability of 
the worker to do good soldering. 

Of the many solders used in art metal 
work, soft solder is probably the most 
serviceable and the easiest to handle. 

Metal must be clean and bright before 
it is joined with any form of solder, and 
it must be kept that way. To do this 
a “flux” is used. For soft soldering, com- 
pounds containing rosin, or pastes made 
up of petroleum bases, and killed or cut 
acids, are used as fluxes. These are spread 
on the joint and on the clean solder 
before applying the heat. The fluxes 
melt over the solder and the joint and do 
not burn off when the metal is brought up 
to the melting point of the solder, thus 
keeping the metal clean. For hard solder- 
ing and brazing, employing the intense 
heat that they require, some form of flux 
such as borax is used. This melts over 
the joint in the form of a glasslike coating 
and thus protects it from oxidation. 

The box shown is made of No. 20 gage 
copper and presents ideal problems in 
soldering. Sheet copper of about this 
gage may be obtained with one side coat- 
ed with tin. This tinned lining makes it 
possible for the box to be used as a sugar 
bowl, powder puff box, etc. However, if 
you wish to make one like it of plain 
copper or brass, you may have it silver 
plated inside, or coated with aluminum 
paint or lacquer. 

The shape of the patterns for the vari- 
ous parts of the box are shown in Fig. 1. 
The oblong strip of copper A is bent into 
cylindrical form over an anvil. Bend it 
with the hands and true it up with a wood- 
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Fig. 1. 
method of stitching, and the stitching tool. 











Dimensions of the various parts, 





A copper box is an instructive problem in 
soldering as accomplished by direct heating. 


en mallet. Test it for roundness by plac- 
ing it over a circle drawn on cardboard. 
See that the ends are cut square across 
and come together evenly in a butt joint. 

Before soldering the joint it must be 
tightly bound together with some No. 20 
iron binding wire. Be sure that the ends 
of the piece where they butt together and 
the metal on both sides of the joint for at 
least 3% in. is made clean and bright. 

Killed acid flux is about the best for 
this work. It is made of pure zinc dis- 
solved in muriatic acid. Practically pure 
zinc may be obtained from the shells of 
old dry or flashlight batteries. Cut up 
asmall handful of 4% in. square zinc clip- 
pings. Set an old coffee cup in a pan of 
cold water to absorb the heat generated 
by the chemical action and carefully fill 
the cup one third full of muriatic acid. 
Then add about a half teaspoonful of the 
zinc clippings to the acid. When the bub- 
bling has subsided somewhat, add another 
small amount of the zinc clippings and 
continue this operation until no action is 
set up, showing that the acid is saturated 
with-as much zinc as it will take up. Let 
the solution stand for several hours and 
then strain out the zinc and dirt through 
muslin, draining the killed acid into a 
jar having a tight glass or wooden cover. 
Personally, I use the killed acid without 
dilution, though some workers add water, 
alcohol, or glycerin to it. 

Apply the flux on both sides of the joint 
and as shown in Fig. 1. Use solder in 
wire form, and cut it up into about %-in. 
lengths. Place these pellets of solder 
along the joint and cover with flux. 

Now apply the heat as shown in Fig. 2. 
Take care to apply an equal amount of 
heat on both sides of the joint. if you 
apply the flame directly to the small bits 
of solder, they will roll up in a ball. 

A red heat will burn off the flux and 
oxidize the metal and the solder. Soft 
solder will melt on metal long before the 
metal reaches a red heat. 

No matter how tightly your work is 
joined and tied together, the solder will 
run between the joint. You should leave 














JANU 


eee a ee ee | ee ee a oe 





RY, 1939 


——___ 





rlac- 
ard. 


‘TOSS 
int. 
t be 
.. 20 
nds 
and 
rat 


ure 
s of 

up 
lip- 
1 of 
ted 

fill 
cid. 
the 


POPULAR SCIENCE MONTHLY 


WANTS 


JANUARY, 1930 



























sisal f 


| DRAFTING JOB? © 


URING the past few months we have placed HUNDREDS of former 
mechanics, clerks and even beginners in fine positions—with Contractors, 
Architects and in big manufacturing plants all over America (read a few 
typical letters below). 
These men came to us because they were dissatisfied with their earnings and with their 





We'll be glad to show you how you, too, can get a well-paid Drafting job without risking a 
penny of your money. 


Wonderful Opportunities 
Open to DRAFTSMEN! 


Pick up the want ads of any big city newspaper and you'll see 
why we advise men to go into Drafting. 70,000 fine positions were 
advertised in the past year by Architects, Contractors, and in 
Electrical, Mechanical and Automotive lines. 


| A TcYou dg tor: || 


Jobs 


An easy way to break into 
the great, prosperous, well- 
paid Electrical industry, is 
to learn Electrical Drafting. 
Then the doors of oppor- 
tunity in a line where the 
“Sky's the limit” are open 
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The ability to read blue-prints and draw plans is the entering 
wedge to success in all building and manufacturing industries. 
The work is mighty interesting and pleasant, the hours are easy, 
and Draftsmen are a wonderful bunch of fellows to work with. 
Best of all, Drafting offers you the chance to meet BIG MEN, 
the chance to take charge of big jobs, the kind of future you’ve 
always hoped for. 


to you. 


Building and 


Construction Jobs 


Many of our students spe- 
cialize in Architectural or 
Structural Drafting, and 
then we help them get good 
jobs with Contractors or 
Architects. A knowledge of 





Drafting is a pass-port to 
quick success in the big 
building industries. 


ing position with 


Factory Workers .... 
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future prospects. Now they are doing work they like—making good money—and have a real enatee all the pare 
chance to advance still farther. tell you an » Pon, ang 
If you are trying to solve a similar personal problem, we invite you to get in touch with us. Job-finding Plan, t this 
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We trained these men 
then PLACED THEM! 
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“ must say that Iam ition as a junior 
ing megetaDrafi- greatly tadebted Grafteman with the 

©, American Muncie Oil Engine 
Slyker Co. starting Sehees for ny od 


Co. I appreciate 

















Thousands of men—not a bit smarter than you, with no more schooling or t $40 k.” your aid in obtain- 
ss experience—have gone from poorly paid positions as clerks, mechanics, sales- pce > ta 9 _ ew poe = Se 
Automotive men, building-trades workers, laborers and beginners—into Drafting posi- Gasp, tad. ing me obtain 4 rx~ . 
tions paying $40, $50 and up to $100 a week, with our help. , omega "ee tae 
J obs I want to show you that a good Drafting job is now easily within your reach. Ne TT TI A 
And I want to set before you our amazing plan of home-training and place- j “ . 
Look through the want-ads | ™ment which we have worked out with the cooperation of some of the biggest AMERICAN SCHOOL, Dept. D-148, ! 
of any city where there are | employers and engineers in America. | Drexel Ave. & 58th St., Chicago, Ill. 1 
——.. =. " and | pd er tell me, puhou ome or obligation, | 
number of Draftsmen re- about your training and employment service 
quired, and te spied ~=6©§@G@ reat Chance for YOU | in line marked X below. 
salaries pais. Many noted | oO DRAFTI NG i] 
automotive engineers and if Y A t UIC A q 
executives got into the work ou Cc o | OC Architecture Business Management | 
through Drafting. ‘ F r a wee _) Building Accounting 
Right now we have an interesting proposition for ambitious men eager to | (] Structural Steet Mechanical Engineering 7 
get into Drafting. It will pay you to rush the coupon to us by first mail. | ba Seve Engineering . Superintendent | 
* 4 0 Engineering ‘orema P 
Mechanical | C Electricity 1 High Schoo! in 2 years | 
Jobs ad Name. 
bxy crouse, 200 ore € American yvcnooi =|... 
5 caeeen oie | 
of price e! Oo you ee 
as ‘a, Draftsman, or then Dept. 0-(48,Drexel Ave. and 58th St. j Pits State 
done on the job. Drafting is { Age Oo tan 
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chanic and apprentice. 
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He gets *100 


a week now 


ear ago he was pos a hand—an 


A LITTLE over a 
untrained —— 
in. ary. , 
oT he decided to take up a course with the Inter- 
national Correspondence Schools. He studied at home 
in the evening and in spare moments during the day. 
In three months he became assistant foreman—then 
foreman—and then one day they called him into the 
head office to supervise all blue-print work. He’s earn- 
ing $100 a week now, and to quote the head of the 
firm—‘“That’s only a start. He has the brightest 
future of any man in the organization.” Start today 
o go up! ss . 
. How ‘aa longer are you going to wait before tak- 
ing the step that is bound to bring you advancement 
and more money? 


Mail Coupon for Free Booklet 


— oor ae aas asa ese Xi Ps es — -:. eee ee ee 
INTERNATIONAL CORRESPONDENCE SCHOO 
“The Universal University” 
Box 7651-F, Scranton, Penna. 
Without cost or obligation on my part, please send me 
a copy of your 48-page booklet, “Who Wins and Why,” 
and tell me bow I can qualify for the —_— or in the 
subject, before which I have marked an X: 
TECHNICAL AND INDUSTRIAL COURSES 
Architect Automobile Work 
Architectural Draftsman () Aviation Engines 
Plumber and Steam Fitter 
Plumbing Inspector 
Foreman Plumber 
Heating and Ventilation 
Sheet-Metal Worker 
Steam Engineer 
Marine Engineer 
Refrigeration Engineer 
R. R. Positions 
Highway Engineer 
Chemistry 
Pharmacy 
Coal Mining Engineer 
Navigation () Assayer 
Iron and Steel Worker 
Textile Overseer or Supt. 
Cotton Manufacturing 
Woolen Manufacturing 
Surveying and Mapping LjAgriculture () Fruit Growing 
Bridge Engineer Poultry Farming 
Gas Engine Operating (J) Mathematics ([) Radio 


BUSINESS TRAINING COURSES 


Business Management Tusiness Correspondence 
Industrial Management Show Card and Sign 


oing ordinary work and getting an 


OOO 


} Building Foreman 
Concrete Builder 
Contractor and Builder 
Structural Draftsman 
Structural Engineer 
Electrical Engineer 
Electrical Contractor 
Electric Wiring 
Electric Lighting 
Electric Car Running 
Telegraph Engineer 
Telephone Work 


Mechanical Engineer 
Mechanical Draftsman 
Machine Shop Practice 
Toolmaker 
Patternmaker 

Civil Engineer 


(SRS SR RRR e ee 2S 
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Personnel Management Lettering 
Traffic Management Stenography and Typing 
Accounting and C. P. A, LJ English 
Coaching Civil Service 
Cost Accounting Railway Mail Clerk 
Bookkeeping Mail Carrier 
Secretarial Work L) Grade School Subjects 
Spanish (© French (J High School Subjects 
(] Salesmanship CL) Mlustrating (Cartooning 
L) Advertising (J) Lumber Dealer 
Sarai aiceltiuiaaiiilainasiielicbepaitaiatibinmaaitninaaindacaiias 
Street 
TUTTI ctii iain eis 
i icecuscsnehscnaseninsatntnicsdeiionnssaiad State 
iii eka hk ih ea china 


If you reside in Canada, send thig coupon to the 


BE A RAILWAY 
TRAFFIC INSPECTOR 
EARN UP TO $250 FER MoyTH 


Expenses Paid 
Active men—19 to 55—needed in this profitable, permanen: 
profession. Travel or remain near home—with expenses paid. 
Excellent opportunities—promotion rapid. Meet high rail- 
way officials. We assist you to a position paying $120 to $135 
per month plus expenses upon completion of few weeks spare 
time home instruction or refund your tuition. Advance with 
Hu Bue ~ 2 experience to $175, $200, $250 
per month plus expenses. 

ees 4Our free booklet shows how to 














make your future a certainty. 
N= Write for it today. 
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no gaps or cracks for the solder to fill. 

True up the cylindrical form that you 
have already soldered, but leave the bind- 
ing wires in place to hold the first joint to- 
gether while you solder on the bottom. 
Clean up all edges to be soldered. Use 
dividers to scribe a circle on the bottom 
plate, the circle being just slightly larger 
in diameter than the cylinder. 

Before soldering the bottom in place 
raise up some little points of metal on the 
bottom around the scribed circle to help 
hold the cylinder in place. This is called 
“stitching” and is done with a tool like 
that shown in Fig. 1, which may be made 
of tool steel or fashioned from an inex- 
pensive scratch awl by grinding the end to 
shape. The point of the tool is driven 
lightly into the metal, so as to raise up a 
small projection. Bind the joint and apply 
the solder and flux as above. Paint the 
old joint with a mixture of yellow ochre 





Fig. 2. Soldering the butt joint in body of 
box. Note the binding wire holding the joint. 


and water. This will protect the solder 
and, to some extent, keep it from melting 
when the heat is applied. 

For this second joint, the heat should 
be applied underneath, as shown in Fig. 3. 
However, while most of the heat should 
be directed underneath the work, the up- 
per part should also be heated, the object 


| being to heat both the bottom and the 


sides near the joint to“an even tempera- 
ture. If, for some reason, some of the sol- 
der does not melt and run into the joint, 
touch this part with a brush full of flux 
while the solder is molten; or add more 
solder by taking a length of soft solder 
wire, dipping it into the flux, and touching 
the joint with the fluxed end. In solder- 
ing such a joint, do not direct the flame 
on the bits of solder; though you may 
occasionally direct the flame inside of the 
work to advantage. 

You will find that the solder always 
tends to run to the hottest part of the 
work. Although your solder may melt, 
if one side of the joint is hotter than the 
other side the solder may all run to that 
side of the joint. 

The top can be domed up in the center 








Coming Features 


How to Operate a Small Band 
Saw 

Looking After Skates and Skis 

Constructing a *‘Parlor Scout” 
Airplane Model 

Hints on Painting Toy Electric 
Railways 

Paper Knife Ornamented with 
Embossed Leather 

Making a Truss-Wound Bait 
Casting Rod 

Homemade Attachments fora 
Small Lathe 

Quickly Made Block Puzzles 


How to Test the Quality of 
Paints 


Constructing a Modernistic 
Radio Cabinet 











as shown. A narrow strip of metal is cut 
for the band which is to be soldered to| 
the lid to fit either inside or outside of the | 
box, as desired. This band is rounded up| 
and soldered together just as you made the 
body sides of the box. The band is sold-| 
ered underneath the lid in the same way | 
the sides were soldered to the bottom;| 
don’t forget to leave the binding wire 
about the band and to bind the band) 
tightly to the top. Stitches are taken 
under the top to hold the band. 

The knob, Fig. 1, is sawed out of No. 
14 or No. 12 gage sheet copper. It may 
be attached to the top by riveting over | 
the end of the tang, or the tang may be! 
soldered to the underside of the top. It! 
should fit tightly into the slot, which is 
drilled and filed out for it. If soldered, 
apply the flux and solder as before and 
heat the metal near the tang of the knob. 

When soldering is done in this way, the 
solder flows into the joint neatly, leaving 
little or none to scrape away. | Excess 





Fig. 3. When soldering the bottom, bind the 
first joint also, so as to hold it together. 


soft solder may, however, be scraped away 
with a small scraper made of tool steel. 
Do not file away solder with a good file 
as the solder will clog it up. There are 
special files made for such soft metals. 

Lines of solder will, of course, show at 
each joint, but these can be covered by 
either painting or copper plating. 
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YOU ON THE ROAD TO.... 








Radio needs you . . . That's why the entire Radio industry 


is calling for trained men. . 


. That's why thousands of 


men who answered these advertisements are now earning 

















Radio Mechanic 
and Inspector 


$1800 to $4000 


Broadcast Sta- 
tion Mechanic 
$1800 to $3600 
a Year. 














_Land Station 
Operator $1800 
to$4000aYear. 





Broadcast Oper- 
ators $1800 to 
$4800 a Year. 


from $2,000 and up a year. Radio is thrilling work . . . 
easy hours, too, vacations with pay and a chance to see 
the world. Manufacturers and broadcasting stations are 
now eagerly seeking trained RCA men . 


. . Aviation and 
radio in the movies also provide innumer- 
able opportunities . . . Millions of sets need 
servicing . . . thousands of ships require ex- 
perienced operators . . . Never before was 
there an opportunity like this. 


This is the Only Course Sponsored by 
Radio Corporation of America 


RCA sets the standards for the entire Radio 
industry . . . The RCA Institutes’ Home 
Laboratory Training Course enables you to 
quickly learn all the secrets of Radio. . . In 
your spare time, in only an hour or so a day, 
you can obtain a thorough, practical educa- 
tion in Radio... . You get the inside infor- 
mation, too, because you study right at the 
source of all the latest, up-to-the-minute 
developments. RCA, the world’s largest Radio 
organization, sponsors every single detail in 
this course. 


You learn Radio by actual experience with 
the remarkable outlay of apparatus given to 
every student. You learn the “‘How’ as well 
as the “Why” of every Radio problem, such 
as repairing, installing and servicing fine sets. 
That's why every graduate of RCA Institutes 
has the experience, the ability and the con- 
fidence to hold a big-money Radio job. 





For the added convenience of students who prefer 
a Resident Study Course, RCA Institutes, Inc., has 
established Resident Schools in the following cities: 


New York... . + + 326 Broadway 
Boston, Mass. . . - 899 Boylston St. 
Philadelphia, Pa. - 1211 Chestnut St. 
Baltimore, Md. . . 1215 North Charles St. 
Newark, N.J. . . . - - 560 Broad St. 


Graduates of both the Home Laboratory Training 
Course and the Resident Schools receive exactly the 
same training and enjoy the same privileges so far 
as jobs and salaries are concerned. And every Home 
Study graduate may also attend any one of our 
resident schools for post-graduate instruction at no 





extra charge. 














UCCESS" RADIO 


Graduates of RCA Institutes Find It 
Easier to Get Good Jobs 


They are closest to the source of Radio's 
greatest achievements because the progress 
of Radio is measured by the accomplishments 
of the great engineers in the huge research 
laboratories of the Radio Corporation of 
America. 


Students of RCA Institutes get first-hand 
knowledge, get it quickly and get it complete. 
Success in Radio depends upon training and 
that's the training: you get with RCA Insti- 
tutes. That's why every graduate who de- 
sired a position has been able to get one... 
That's why graduates are always in big 
demand. 


Study Radio at the Oldest and Largest 
Commercial Training Organization in 
the World 


Send for our Free Book . . . or step in at one 
of our resident schools and see how thousands 
of men are already of the road to success in 
Radio. Remember that you, too, can be suc- 
cessful . . . can speed up your earning capacity 
. . can earn more money in Radio than you 
ever earned before. The man who trains 
today will hold down the big-money Radio 
job of the future. Come in and get our free’ 
book or send for it by mail. Everything you 
want to know about Radio. 40 fascinating 
pages, packed with pictures and descriptions 
of the brilliant opportunities in this gigantic, 
world-wide money-making profession. 


See for yourself why graduates of RCA In- 
stitutes now occupy thousands of well-paid 
positions. These positions are usually avail- 
able in from 3 to 10 days after graduation 
for men who can qualify. RCA Institutes 
will back you up to the limit. Our catalogue 
is yours free .. . SEND FOR IT TODAY! 


Clip this Coupon NOW! 








RCA INSTITUTES, INC. 
Formerly Radio Institute of America 


Gentlemen: 


RCA INSTITUTES Inc 
Dept. PS M-1 326 Broadway, New York, N.Y. 


Please send me your FREE 40-page book which illustrates the bril- 
liant opportunities in Radio and describes your laboratory-method of 
instruction at home! 
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$100 AWeek! 


Get out of the low Pay, crowd, right 
now. Get into the AUTO GAME—the 
World’s Biggest Business where 
trained men get up to $50, $75, $100 a 
week. Mail coupon learn how I'll train 
Big moncy fbn Soy sont wishing far sone 
_ for, it that’s the only way to get it. 
Make Big Money Quick 


My FREE Book tells how scores of ‘‘Job-Way’’ 
Students start right out getting raises and big, 
extra spare time money a few weeks after en- 
rolling—while holdin be, and 
open money shops of their own. 
» *Job-Way" 

does. 











then 
That’s what 






a 


Quick, Way to Success 

| “t care how little you know about autos or 
where you live—or what you are iy Ley how 
little schooling you’ve had. If you like autos, or if 
you're between 15 and 55 and can read and under- 
cand pie. simple, easy, every words, I’ll teach 

you all about auto work—put you in line for ne 


on waiting for trained men— 
Get Details of My Offer 


Clip coupon for FREE Auto Book. See how — yee 
quickly you, too, can become a real Auto . Read 
about my life-time employment and consultation ser- 
vice, free to my students—about the 3 Big Outfits, 
the special Aviation Course, my money- agree- 
ment and many other features you get. V/ 
B. W. COOKE, Directing Engineer A 
MOTOR INSTITUTE OF AMERICA, Dept. 3251 4 
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eter 2 inc 
Special friction adjust- 
Tent for focusing. Adjust- 
able bracket and clamp can 
be fastened to chair, fence, 
branch, etc. Finest mate- 
tials. Will last lifetime. 


5 DAYS’ FREE 
TRIAL 







Rush* only $1. now. Pay 

lance ($1.95 plus postage) 
when postman delivers. Keep 
5 days. If not delighted re- 
turn telescope and money wil! 
be refunded. 


R.B.SPECIALTY CO. 
Dept. A-317 
220 East 3rd Street, 
Cincinnati, Ohio 





ery, games, bathing 
beauties. Great for trips 
and voyages. Made like 
telescopes used in observa- 
le ing wrote: 

0 yards 










EARN'$10 A DAY 
Charge 250 to look at the moon. 
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A cardboard mailing tube forms the shaft of 
this unusually decorative modernistic lamp. 


\\\ THILE the table lamp illustrated 
possesses distinction and grace, 
it is so simply designed and made 

| of such easily obtainable materials that 

the handy home craftsman can proceed in 
its construction with celerity and pre- 
cision. 

The materials needed are: A—1 pce. 
34-in. white pine, 5 by 5 in.; B—1 pc. 38 
by 2% by 2% in.; C and 
D—2 pcs. 3% by 2 by 2in.; 
E—1 pe. % by 1% by 134 
in.; F—1 cardboard mail- 
ing tube, 1 in. in outside 
diameter; G—1 electri- 
cian’s bushing; 1 sheet 
heavy, rough drawing 
paper; 1 wire shade holder; 
6 decalcomania (transfer) 
panel ornaments; and felt, 
liquid glue, and quick dry- 
ing lacquer (ivory and 
black). 

From A, B, and C cut 
hexagonal blocks for the 
base of the lamp as shown 
in Fig. 1 and in the center 
of each bore a hole 1 in. in 
diameter. Sandpaper the 
parts and glue them to- 
gether. Lacquer the edges 
of the block A black, and 
the upper surface ivory; 
color block B ivory and 
block C black. 

Cut the tube F the de-_ 
sired length and make a_  } 
hole 2 in. from the bottom 
to receive bushing G. For 
the top of the column 
make two hexagonal pine 
blocks D and E (Fig. 2). 
Bore a 1-in. hole in E (it is 
best to do this before 
cutting the hexagonal 
shape), and bore a small 
one in D to receive snugly 
the small threaded end of 


L. 














x, 


_», D but do not apply any finish. Glue the 





A Modern Lamp 


Cheaply Made 


By Vera B. Epwarps 


an ordinary pull-chain lamp socket. 
Sandpaper and lacquer the edges and 
bottom of block E black; sandpaper block 


=. bushing in the tube, glue the 
7° tube in the hole in the base 
blocks, and glue block E on 
squarely at the upper end of the 
tube, as shown in Fig. 2. Do not 
vet glue D in place. 

To make the shade, lay out 
two circles as illustrated in Fig. 3 
and draw two lines from the 
center, each at 30° from the vertical 
center line. Make an allowance at one 
end for a %-in. gluing strip. Decorate 
in ivory and black as indicated and adda 
decalcomania ornament in each panel. 

When the lacquer is dry, cut out the 
paper, spread the lap with glue, and over 
it press firmly the opposite end. Lay the 
glued joint on the table and weight it 
heavily until dry. 

In assembling the lamp (Fig. 4), draw 
the electric cord through the bushing, on 
through the tube, and out through the 
hole in the cap D. Glue on the cap D and 
finish its exposed surface in ivory color. 
Connect the cord to the socket and glue 
the screw thread in the hole in block D. 
































—F 
] a 
| _ ™ FIG, 2 — er Ta 3 
am GLUING WIRE SHADE 
a, STRIF HOLDER 
LAMP 
TH BLACK 
CuT K T 
ERE SOCKE 
STRING CORD 
BEFORE 
° GLUING 
TOPPIECE 
a CORD 
16 RADIUS 
BLACK 
BUSHING 
FELT STRIP 
ba 
FIG, 4 





“ae. 


DIVIDE INTO 6 EQUAL PARTS> 


How the parts are made and assembled and the shade is laid out, 
diagram of the wired lamp, and photograph of the finished product. 
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Andirons Form Ideal 


School Project 


S EITHER an individual or a school 
shop project, the andirons illustrated 
should prove interesting. Almost every 
home, even apartments, are now being 
built with at least one and sometimes two 
open fireplaces, which must be supplied 
with andirons. 

The design illustrated was submitted by 
George Gordon, Jr., an instructor at the 
Congress High School, Bridgeport, Conn., 
and won first prize in the advanced metal 
working division of a shop problem com- 
petition for teachers conducted by the 
Educational Department of POPULAR 
SCIENCE MONTHLY. 

The front units, or decorative part of 
the andirons, are cast from brass, while 
the log rails are forged iron and the strain 
rods and bars are malleable steel. 

The general layout and the proportions 
can be ascertained by a study of the 
photograph. 

If care is exercised in the planning of 
the operations, this project can be made 





Both attractiveness and durability are com- 
bined in this well planned, prize winning design. 


an ideal problem for the school shop. Any 
boy will work hard if he knows that the 
result of his efforts will be something use- 
ful, durable, and attractive. 

Because of the fact that the detail 
drawings as submitted by Mr. Gordon 
were so thorough and complete, it is im- 
possible to publish them within a column 
width and have them large enough to be 
readable. However, photostats of the 
author’s original drawings along with a 
bill of materials can be obtained by send- 
ing twenty-five cents and a request for 
the Andiron Photostat to POPULAR 
ScrENcE Montuty, 381 Fourth Ave., 
New York, N. Y. 
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Neglect of Home-Study Training 
Cost This Man $47,424! 


How much are you paying to stay untrained? 


Some time ago we received a letter 
which every man working for a living 
ought to read—whether he’s making $20 
a week or $200. Here it is: 


‘‘During the forty years that I have 
been working, my salary has averaged 
less than twenty-four dollars per week 
with the exception of the last two years 
while I have been acting as foreman. I 
made good in this position and saw, through 
the failings of others, what would happen 
to me unless I found a way to train for 
larger responsibilities. 

“I had read of correspondence courses 
and began 
searching for one 
1 thought would 
benefit me. 
found it in the 
LaSalle Modern 
Foremanship 
course, and ben- 
efited by it, my 
salary being 
nearly doubled, 
and I was pro- 
moted from fore- 
man to factory 
s uperintendent. 

“This hap- 
penedina period 
of about ten 
months, and by 
devoting only about four or five hours per 
weck to the studies. 

‘I am now enrolled as a member of the 
Industrial Management course, and find 
the work very interesting and beneficial. 
It can be applied every day in the factory, 
and brings results. 

“I regret that I put it off to so late a day 
in life to reap the benefits I am now en- 
joying, and can truthfully say to younger 
men that if they will only profit by the 
experience of others they can gain more 
knowledge through one year’s training by 
LaSalle methods than can be obtained in 
ten years’ practical experience by hard 
work,’’ 

We quote the above letter not because 
the man who wrote it is making a stagger- 
ing salary as a result of his training, but 
because it illustrates so clearly the princi- 
ple behind LaSalle training. 

Here is a man who all his life had ac- 
cepted the thought that he was compelled 
to work for little or nothing. 


LaSalle Extension University 





For one thousand, nine hundred and 
seventy-six weeks the writer of this letter 
paid at least §24 a week for the doubtful 
privilege of staying in the ranks of un- 
trained men, 

Can anyone doubt that training would 
have doubled his salary just as easily 
when he was thirty-eight years younger— 
when he could attack his work with the 
abundant energy of a younger man? 

Yet his neglect of this main avenue of 
progress cost him—leaving simple and 
compound interest out of the reckoning— 
the appalling sum of $47,424—a fortune 

in itself. 


If You Could 

Use $47,424, 

Pause Before 
You. Turn This 

Page 

Perhaps you 
are already mak- 
ing quiteasmuch 
as the writer of 
that letter—per- 
haps more. Per- 
haps, on that ac- 
count, you may 
think that his 
experience does 
not apply to you. 
But if training 
in Higher Accountancy—or Modern Sales- 
manship—or Business Management — or 
Law—or Business Correspondence — or 
any of a dozen other branches of business 
could change your forty-eight dollars into no 
more than $72 a week (which is easily possi- 
ble), andif you now NEGLECT to advance 
yourself yony the training you need— 
will you not find <it difficult, thirty-eight 
years from now, to explain to those who are 
dear to you why you threw away $47,424? 


* * * 


Below this text there’s a coupon. It 
will bring you not only full details of the 
training that appeals to you, but also a 
copy of that most inspiring book, ‘‘Ten 
Years’ Promotion in One.”’ 


If you are sincere in your desire for 
advancement, you will not turn this page 
until you have clipped the coupon, filled 
it in, and by placing it in the nearest mail 
box placed yourself on the road to real 
success. 


THE WORLD'S LARGEST BUSINESS TRAINING INSTITUTION 


oe oe oe oe oe = Find Yourself Through LaSalle =——— = == 


LA SALLE EXTENSION UNIVERSITY Dept. 183-R 


I would welcome an outline of the LaSalle plan, together with a 
copy of “‘Ten Years’ Promotion in One,” all without obligation. 


(C Law: LL.B. Degree. 


(CD Business Management: Managerial, 


CHICAGO 





cok as Executive positions. o Industrial Management 

i t : Auditor, 

DO Big ertlee Cavtifed Public Ac: CJ Modern Foremanship 
countant, Cost Accountant, etc. (CD Personnel Management 

0) Expert Bookkeeping (D Banking and Finance 

OC. P. A. Coaching for Advanced [7 Credit and 
Accountants. Collection 

© Modern Salesmanship lence 

O Traffic Management—Foreign and [J Railway Accounting 
Domestic. oO Teiegueohe—Seiwey 

OD Railway Station Management and Commercial 

(0 Modern Business Correspondence (D Business English (7) Effective Speaking ! 
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He Leit His 
Calling Card 


— Telltale Finger Prints! 










Three bloody finger prints on the cash regis- 
ter! He might as well have left his calling 
card—his doom was already written! These 
silent witnesses told the story— identified him 
—convicted him! Mail coupon below and get 
this gripping story FREE, with 12 others just 


as excl 


13 True Detective 
Stories — FREE ! 


Gripping Mysteries| Gruesome Tragedies! 
Daring | s! Hair-Raising Climaxes! Every 
story will thrill you—grip you! 

Think of it! Real Secret Service Operators 
give you “inside dope” on real crime cases 
and how they won handsome rewards! These 
stories are YOURS FREE! —if you act quick! 
Mail the coupon NOW! 








Finger Print Experts solved every one of 
these weird, blood-curdling crimes! Finger 
Print pagers gathered in the great big re- 
wards! Every day more and more trained 
men are needed, 


tion, new iti yx ty yon 
ion, positions are opening up a e 
time. The field is uncrowded! rtuniti 

are ufhlimited! a 


The Knock of 
Opportunity © 


Is the knock of the postman as he brings this book 

er Prints,’’ to you. It brings you fascinating 

true detective stories—it tells you how YOU can be- 

qoute. ee +r >a sickly end casity. Write 
copy of con: 

88 made to Ells Chief. a 


YOU can learn Finger Print Identification easi 

a short time--in your spare time—at home! You on 
make $2500 to $10,000 a year as a Finger Print 
Expert, Find out how you can enter this most 
thrilling, adventuresome profession and make 
big money fast! 


Institute of Applied Science 
1920 Sunnyside Ave., Deptl3-61Chicago, Ill. 


pt Mail This VOW for FreeBook im 


Institute of Applied Science, Dept. 13-61 
is 1920 sunnyside Ave., Chicago, Hl. 
t ti hi , 
fully iilustraved WT pe rd 
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New Clues to the 
Mayan Riddle 


(Continued from page 28) 


nessmen, and artisans of an advanced culture. 

Along trade routes comparing favorably with 
those of the ancient Phoenicians and Sumer- 
ians, Mayan merchants imported pearls from 
Colombia and turquoise from distant New 
Mexico, and exported their native pottery and 
woven textiles in exchange. 


S AGRICULTURALISTS, the Mayas 
probably surpassed most of their farming 
contemporaries across the Atlantic. Their 
cultivation was intensive; their crops were 
widely diversified. To them the modern 
world owes its corn, potatoes, sweet potatoes, 
lima and kidney beans, cocoa, cotton, tobacco 
and a host of other cereals, vegetables and 
fruits, as well as a number of medicinal plants, 
including quinine, cocaine, and cascara sagrada. 
They were the first planters of rubber and the 
discoverers of chicle, which forms the basis of 
chewing gum. They originated the custom of 
sowing squash between hills of corn, and beans 
between rows of corn hills. 

In many other ways the Mayas uncannily 
anticipated modern methods. They discovered 
the use of concrete in the construction of 
buildings. It appears that they erected wooden 
forms against which were laid blocks of stone, 
cut smooth in front only, to serve as a facing. 
Then a mixture of crushed rock and liquid 
mortar was poured into the space between the 
facing and the inner wooden form. This produced 
a strong monolithic wall. In their painting, 
they embodied the principles of perspective 
and foreshortening, and even developed a cer- 
tain technique in presenting a three-quarters 
view. And devotees of the Sunday comics may 
be surprised to learn that the Mayas, in their 
carvings of human figures in conversation, 
originated the “‘speech-balloon” without which 
no modern “funny” is complete. 


SOME of the Mayan domestic arrangements, 
too, were quite “up-to-date.” On a certain 
day corresponding somewhat to our New 
Year’s, a period resembling a modern “clean- 
up week” was inaugurated. For thirteen 
days every Maya was compelled to clean, 
repaint and renew his house from top to bottom 
and renovate all furniture and household 
utensils. The temples, especially, were sub- 
jected to a thorough cleaning-up process, 
supervised by the priests who were required to 
fast during the thirteen days. The close of the 
house-cleaning period was celebrated by the 
lighting of new fires upon the altars and general 
feasting in which, it may be imagined, the 
priests took a more than academic interest. 

Among the Mayas the women did most of 
the farm work—no mean job when it is realized 
that they had no draft animals—and so it is 
safe to assume that the chores of “clean-up 
week” were also left to them. If the Mayan 
men were anything like the husbands of today, 
they probably were out on the tennis courts 
while their wives were scrubbing, painting and 
polishing. 

For in the realm of sport also the Mayas 
were innovators. They enjoyed a game closely 
akin to squash or tennis, in which rubber balls 
were knocked back and forth across a court 
with the ancient equivalent of a racket. Only 
last year, Dr. Frans Blom, of Tulane Univer- 
sity, New Orleans, discovered some of the 
ancient tennis courts in Yucatan. Although 
estimated to be 2,000 years old, the courts 
were in excellent repair. 

Medicine was at a low ebb though there is 
evidence that the Mayas knew how to trepan 
skulls, and also may have had a knowledge of 
anesthesia. Dentistry of a sort was practised 
by Mayan surgeons, as evidenced by the dis- 
covery of teeth that were filed to fine points 
and others with fillings of shiny iron pyrites. 
Tn all likelihood, (Continued on page 127) 
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Young men 


needed 1, 
Davey Tree Expert Co. 


Interesting, vigorous outdoor work in a growing 
organization where merit wins advancement. 
Good starting wages. Permanent positions and a 
real future for men who make good. Expansion 
to meet increasing need for this unique service 
creates additional openings. So we are select- 
ing now, to enter our employ, a number of 
sturdy, clean young men, thorough Americans; 
single, between 20 and 30 years old, free to 
travel, industrious, with good practical educa- 
tion, and able to give good references. Write for 
qualification blank to serve in place of 
interview. The Davey Tree Expert Co., Inc., 
323 Federal Bidg., Kent, Ohio. 








.- >, Make 
. "2.7 Money 


4 In 


ELECTRICITY 
Learn in Los Angeles/ 


E an electrical specialist. Gain quick success in this most 
fascinating and profitable field. Learn at National in the center of 
electrical projects costing more than $100,000,000.00 
Practical, intensive talaing by Nesional’s jot ; hod 
in 6 to 9 months. All technical essentials included. School 
endorsed in ical i . You learn all branches 
of electricity; radio. Million dollar institution; all modern 


uipment and training facilities, Life 
cine toi a REE 


ment service. 20,000 successful 


graduates. 25th year. Big. illustrated BOOK 
84-page catalog sent FREE, Write today. 


AGENTS 500% PROFIT 


GENUINE GOLD LEAF LETTERS 


Guaranteed to never tarnish. Anyone can 
ut them on stores and office windows 
neomeue demand, iarge profits, Paul Clark 

















$920 in two months. Write today for free 
sample and liberal offer to general agents, 


METALLIC LETTER CO.., 433A N. Clark Street. Chicage. 


HELP WANTED 


We require ap ambitious person to do some special work right 
in your own locality. Wonderful chance for big earnings. Work 
is pleasant and dignified. No previous experience necessary. 
You simply carry out our instructions. Your full time can 
bring you a hand i spare time in proportion. If 
you are making less than $150 a month write at once for full 








particulars. Costs you nothing to investigate. I will give you 
all the fects a0 you can decide for yourecit. atin 
ALB LLS, Gen. nager Em en . 
$449 Monmouth Ave. Cincinnati, Ohio 
REDDER LIRA EN ADAH INTIS DE OOD 


Ifs Guse and Gire 


You can be quickly cured if you stammer. Send 10 

cents, coin or stamps, for 288-page cloth bound book 

on Stammering and Stuttering. It tells how I cured 

myself after Stammering and Stuttering for 20 years. 
AMIN WN. BOGUE 

















BENJ 
4 11873 Bogue Building, 1147 N. IMinois St. indianapolis ee 
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New Clues to the 
Mayan Riddle 


(Continued from page 126) 


however, this early American dental work was 
erformed for no reason other than to “im- 
prove” the patient’s appearance. 

But in no field of endeavor were the Mayas 
so far ahead of their time as in mathematics 
and astronomy. And it was because of their 
amazing command of these sciences that they 
were able to work out a calendar system which 
for accuracy equals and even surpasses our Own. 


ON JANUARY 1, 1930, the Soviet govern- 
ment of Russia introduces a new calendar 
featured by a five-day week. The year will 
have the usual twelve months, each consisting 
of six of the short weeks, while the five “spare” 
days will be devoted to national festivals. In 
America, George Eastman, the camera manu- 
facturer, and other prominent business men are 
urging the adoption of a_thirteen-month 
calendar. (P. S. M., June ’29, p. 32.) The 
Russians, however, did not invent the five-day 
week, nor did the notion of a thirteen-month 
year originate in the United States. Long 
before the beginning of the Christian era, the 
ancient Mayas had developed and were using 
both. 

According to Dr. Spinden, the Mayas prob- 
ably first had a lunar-solar calendar of twelve 
months of thirty days each, making a year of 
360 days. But, instead of turning the five 
“loose” days into holidays, like the Soviet 
calendar reformers, they made them into an 
extra, short thirteenth month. Later, the days 


number of months increased to eighteen. This 
the Mayas did to make their calendar corres- 
pond to their system of counting, which. was 
based upon the number twenty—the number 
of fingers and toes possessed by a human being. 
The short extra month, of course, had to be 
retained. 

Although the Mayan day-count was not put 
into operation until August 6, 613 B.c., the 
Mayas projected time back to a date corre- 
sponding to October 14, 3373 B.c., which they 
considered the beginning of the world. So 
accurate was their calendar that from the time 
it was put into actual use until a.p. 1561, when 
fanatical Spaniards destroyed most of the 
books and chronicles of the Mayan Empire, 
it did not err to the extent of a single day. The 
old Julian calendar, which was used in southern 
Europe until 1582 and in Russia until a few 
years ago, made the year twelve minutes too 
long and accumulated an error of 11 days in 
less than 2,000 years. The ancient Mayan 
calendar, Dr. Spinden told me the other day, 
could have run for 300,000 years before it 
would have accumulated an error of one day. 
Our present calendar will run only 3,300 years 
before it gets to be one day wrong. 


Y MEANS of an intricate system of names 
and numbers, the Mayas could distinguish 

any individual day within a calendar round of 
fifty-two years, the unit in which they kept 
their records. Besides, they created a “long 
count,” in which they reckoned the lapse of 
time from the initial point—October 14, 
3373 s.c. In this long count they measured 
time by “kins,” or days; “unials” of twenty 
days; “‘tuns,” or years of 360 days; ‘“katuns” 
of twenty years, and “‘baktuns” of 400 years. 
In addition, they also used a “great cycle,” but 
it has not been established with certainty 
whether this consisted of 5,200 or 8,000 years. 
Dr. Spinden, who has made fifteen trips of 
exploration in the Maya country and devoted 
years to the work of correlating the Mayan 
calendar with our own, explained to me the 
psychology underlying the Mayan time-count. 
“The idea of the immensity of space and 
time,” he said, “seems to have got into the 
very soul of the Mayas. Their calendar was, 





you might say, a celestial (Continued on page 128) 
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Ive trained hundreds of fellows at home 
in their spare time for Big Pay Radio Jobs. 


Look at These RAdIO'S amazing growth is making hundreds of big-pay jots 


every year. Trained men are needed. You young ambitious 
men starting out who are looking around for something really 
good and you older men who aren’t satisfied but want more money 
—here’s a field that is growing fast enough to bring success in a year 
or two. I have doubled, tripled, quadrupled the salaries of men in 
one year. My book points out the many jobs in Radio. Clip the 
coupon. Get a copy now. Why be satisfied with anything less than 
$50 to $250 a week when that’s what Radio pays its good men ? 


So Many Opportunities Many Begin Making $10 
to $30 a Week Extra Almost at Once 


You don’t have to wait one year, two years, not even six months 
to begin getting the extra money you want. I’ll show you the plans 
and ideas that are making $10, $20 and $30 a week extra for my 
students—show you how to begin doing it too the first month if 
you study hard and follow my plans. G. W. Page, 1807 21st Ave., 
S., Nashville, Tenn., made $935 in his spare time while taking my 
pe eae course. Earle Cummings, 18 Webster St., Haverhill, Mass., writes: 
“when fone snroiied UREN RII I have made as high as $375 in one month in my spare time.” No 
was @ motorman on a troliey need to worry about money; this is the famous course that pays for 


car. Now | L pave s fine, fast- itself. 
ng oO business. I have 
§ Learn at Home 
Don’t lose a minute from your job. AllI 


Earnin 
Has Made $10,000 More 
in Radio 
“I can safely say 
that I have made 
$10,000 morein Ra- 
dio than I would 
have made if I had 
continued at the 
old job. When I 
x enrolled with you I 
didn’t know a volt 
from an ampere. I advise all 
ambitious young men to get 
into Radio. There is no greater 
opportunity.” 
Victor L. Osgood, 
7101 Bay Parkway, 
Brooklyn, N. Y. 











2800 in the bank and about 
$300 worth of Radio stock. I 









made it all since graduating less 
than six months ago.” 
Richard Butler, 
3535 Sheffield St., 
Philadelphia, Pa. 


$3,000 a Year 


“I cannot give 
too much cred- 
it to the N. R. 
I. for what I 
have beea able 
to do in Radio. 
I have averaged 
$. & year 
for the past 
three years. I 
am in the Ra- 
dio business. I consider all 
the success I have obtained 
so far due entirely to your 
training.” i 

Fred A. Nichois, 

Hereford, Colo. 
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Clevisio 
now included 
Television 


home easy, fascinating, a pleasure. Boys 
14, men up to 60 have finished my course 
successfully. You don’t need a high 
school education. Many of my most 














and can easily successful graduates didn’t even finish 
big Ay ¥ become as the grades. 
field is today”. Radio m 

Tey 4, ou Must Be Satisfied 


The day you enroll I’li give you a con- 
tract agreeing to refund every penny of 
your money if you are not satisfied with 
the lessons and instruction I give you. 


Get This Book at ONCE 


etho ; ‘ 
on A efovered in = “Rich Rewards in Radio” shows where 
training will ‘be Radio the big jobs are, what they pay, what 
abso- others are making. It has started hun- 


lutely complet . 
© When dreds of fellows on the 


road to bigger money 
who thought success was 
not for them. Get a 








laboratory. You can 
design and build 100 circuits 
withit. Here are two — 


copy. Not the slightest 
obligation. Do it Now. 





J. E. SMITH 


President 
Dept. 0AO 
National Radio Instituie 
Washington, D. C. 










J. E. SMITH, President, 

Dept. 0AO, National Radic institute, 
Washington, D. C. 

Dear Mr. Smith: Send me your book, “Rich Re- 
wards in Radio.” I want to know. about the 
money maki opportunities in Radio and your 
practical method of training men at home in their 
spare time to become Radio experts. This request 
does not obligate me. 
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Decorate these | 


Giftwares 
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Earn money at home» 
this fascinating 
new way, in spare 

f time 
j 

We Show You 
How 


His is the most delightful 
work you could imagine; you 
will enjoy every minute you ‘de- 
vote to it. Many people do it 
solely for the artistic pleasure 
they get in creating beautiful 
things. But it also pays surpris- 
ingly well, for there is an enor- 
mous demand for giftwares. Many 
of our members make $10 to $25 
a week and have built up profit- 
able businesses from small begin- 
nings. Think of decorating a 
Hanging Shelf, for example, re- 
quiring only 3 hours work and 
realizing a profit of $10.50. What 
other work could be so inter- 
esting and pay so well ? 


No Special Ability Needed 


The national association of homeworkers 
known as Fireside Industries now has open- 
ings for new members. This is your oppor- 
tunity. Find out how you can secure a mem- 
bership. The work is easily learned, and 
easy to do. 

You have only to follow the simple direc- 
tions given by Gabriel Andre Petit, the Art 


Director, and you can easily learn the latest methods 
of decorating wooden toys, parchment lamp shades, 
painted furniture, book-ends, greeting cards, batik 
and other objects of art. 

You are furnished a complete outfit of materials, 
worth $10.00 without extra cost. Youcan start mak- 
ing money almost at once. 


Money-Back Offer 


What thousands of others are doing in Fireside In- 
dustries, you also can do. So sure are we of your suc- 
cess in this fascinating work that we refund your 
money in full if, after completing your instructions, 
you are not entirely pleased. You take no risk 
whatever. 


Beautiful Book FREE 


The beautiful Book of Fireside Industries, illustrated 
in color, explains all about this new way to earn 
poo at home. It will be sent you, absolutely 

FREE and without obligation. Just mail the coupon, 
or write, enclosing 2c stamp for postage. But do 
this at once, while openings for new members are 
being offered. 


FIRESIDE INDUSTRIES 
Dept. 51-A, Adrian, Mich. 


Fireside Industries, Dept. 51-A, 

Adrian, Michigan 

Please send me, Free, the book on Fireside Indus- 
tries, which explains how I may earn money at 
home. I enclose 2c stamp. 
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New Clues to the 
Mayan Riddle 


(Continued from page 127) 


diary. They gave the days names and num- 
bers not only to distinguish them in long 
stretches of time, but also to endow them 
with a personality. Thus, there were good 
days, bad days and indifferent days. Natur- 
ally, our mode of thinking about time is so 
entirely different and so impersonal and ab- 
stract, that it is a bit difficult to understand 
exactly what the Mayas tried to do. They 
attempted to reduce time to a point where it 
became more or less concrete and tangible. In 
other words, they wanted to ‘feel’ time and I, 
for one, am almost sure they could. Incident- 
ally, Mayas had to be past middle age to have 
a chance to observe their birthdays, for the 
same day came back only once every fifty-two 
years.” 


HE Mayas’ marvelous knowledge of the 

movements of the heavenly bodies was 
chiefly the result of their invention of what 
might be called “lensless astronomy.” They 
had, of course, no telescopes. 

A few years ago, Dr. Oliver G. Ricketson, 
Jr., of the Carnegie Institution, who was 
a member of Lindbergh’s party on his recent 
flight, discovered that a round tower amid the 
ruins of Chichen Itza had been used by the 
Mayas as an astronomical observatory. To 
make observations of the stars and the planets, 
they used slits or windows cut through the 
walls of this tower at “strategic” points. By 
making careful note of the particular opening 
through which the sun shone at high noon, the 
observers were enabled to fix the dates of the 
spring equinox, the summer solstice and the 
autumnal equinox. 

Thus, the Mayan system of astronomy was, 
in a manner, the reverse of that used by mod- 
ern astronomers. Instead of gazing at the 
heavenly bodies, they let the sun and stars 
“look” at them. The knowledge gained in this 
manner was used by the priest-scientists to in- 
form the rural population of the proper seasons 
at which to plow, sow, reap and perform other 
agrarian duties. 

The astronomical observatory was an im- 
provement over an earlier method in which the 
summer solstice and equinoxes were deter- 
mined by sighting from a temple past monu- 
ments at the sun. The Mayas were undoubt- 
edly the best astronomers of ancient times. 


N the realm of mathematics the Mayas, too, 
were vastly superior to all of their contem- 
poraries. They invented the idea of zero 1,000 
years before it was conceived by the Hindus, 


who passed it on to the Arabs and, through | 


them, to the Europeans. 

The Mayas were intensely religious. Like 
the Romans, they had a pantheon of many 
gods, a priesthood and a sisterhood the members 
of which were pledged to celibacy, and the 
institution of the confession of sins. Peace- 
loving and apparently extremely trusting, 
none of their magnificent cities was fortified. 

The Spaniards who, in the beginning of the 
sixteenth century, “discovered” the strange 
Mayan country and its people, were also 
religious in the extreme. Unfortunately their 
priests, in their excessive zeal to stamp out the 
Mayan “works of the devil,” destroyed most 
of their wonderful ancient lore. 

Only three books survive the bonfires of the 
old Spanish padres. From these and from the 
Mayas’ intricate inscriptions, science patiently 
has pieced together a story as fascinating and 
romantic as any which the history of the human 
race affords. 

But several chapters of this beautiful story 
are missing. Perhaps Colonel Lindbergh’s 
discoveries and the find of the Mexican arche- 
ologists will provide the world with the solu- 
tion of the mystery of the Mayas’ origin and 
tragic passing. 
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The World Must 
Outlaw Noise 
(Continued from page 19) 


vide too much stimulation. Some observers 
already see this over-stimulation in what they 
deem over-nervous America. 

Another effect of noise, of psychological im- 
portance, is the exceptional annoyance caused 
to most people by a few specific kinds of 
racket, like the sound of scraping a steel shovel 
over a cement floor or the shrill squeak of a lead 
pencil drawn across a plate glass window. If the 
numbers of complaining letters is a fair 
criterion, the common city noise which 
comes nearest to belonging in this especially 
annoying class is that of riveting on steel 
buildings. 


EALTH officers and others confronted with 
the problem of city noise must first con- 
sider which noises chiefly annoy their citizens 
and which can be most easily suppressed. 
Better service for automobile trucks undoubt- 
edly would most greatly reduce noise every- 
where, but regulations requiring this might be 
difficult to enforce. 

Some other very annoying noise makers, 
however, can be suppressed by any city without 
fear of serious protest. One is the loudspeaker 
playing on the street, as an advertisement for 
radio and music stores. 

Again, any city can discourage the enthu- 
siasm of firemen who work the sirens of fire 
engines responding to calls at night. There is 
no possible reason why this warning should be 
heard more than a few hundred feet away from 
the engine’s proposed path, but firemen get 
vociferous and let their nighttime tooting 
spread for miles. 


RIVETING machines may be replaced some 
day by welding, but there are still grave 
technical and legal difficulties about this change, 
and antiriveting regulations seem premature. 
The noises let loose by midnight handlers of 
ash cans are instances, of course, of incon- 
siderate carelessness, already prohibited by the 
nuisance ordinances of most cities and re- 
quiring merely better inspection or the atten- 
tion of citizens to be enforced. The cowbells of 
the junk wagon and the screeching horn of the 
fish peddler are noises which have long out- 
lived their usefulness and no longer have a 
rightful place in the modern city. 

A noise which I believe to be altogether use- 
less and easily eliminated is that of the auto- 
mobile horn. There is no reason why the blow- 
ing of an automobile horn in a city, except in 
emergency, should not be made a misdemeanor 
punishable by jail, just as most cities now pun- 
ish the promiscuous shooting off of firearms on 
the streets. An actual census of automobile 
toots on a typical New York City street corner 
a few weeks ago showed that less than three 
percent of them were necessary. The other 
ninety-seven percent were useless and ill- 
mannered shouts to someone else to get out of 
the tooter’s way. If civilized pedestrians 
shouted insults at each other when they met or 
passed on the sidewalk in the same mental at- 
titude in which the average automobile driver 
toots his horn, the daily American average of 
black eyes and punched noses would show a 
startling increase. 

Whatever the psychological experimenters 
ultimately decide that noise is doing to 
civilization, there is no doubt that it is an- 
noying millions of citizens. When these citi- 
zens get mad enough, excessive city noise will 
be stopped by the force of public opinion. The 
modern, busy city is never likely to be as 
quiet as a country village; nor might that be 
wise. But cities less noisy than the present, 
providing for their citizens a safe dose of one 
noise cocktail before bedtime instead of a whole 
bottle full of them, are possibilities as soon 
as enough of their citizens want them. 
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DRAWING OFFERS 
PLEASURE WITH PROFIT 


HAT would you give to be this artist—earning a big 
income——enjoying studio life? He has learned the secret 
of forming simple lines into finished illustrations, 

It was only a short time ago that this young artist filled out a 
coupon like the one below and mailed it to the Federal School 
of Illustrating. Now he is not only trained in’ modern art on 
which magazines are spending millions every year, but he has 
also had thorough instruction in all branches of illustration. 
Careful training by Federal Instructors has taught him to turn 
simple lines into dollars. 

More than fifty famous artists—making big incomes them- 
selves—have contributed to the Federal Course. They teach 
you their “‘tricks of the trade”’ about illustrating, cartooning, 
lettering, poster designing, window card illustrating, etc. 

Why drudge at routine work? Opportunities for artists 
have never been better. Drawing is easy to learn the Federal 
Home Study way. Earn while you learn, if you wish. Many 
students find a market for their work after a comparatively 
short time of study. 


Test Your Drawing Talent 


If you like to draw, train your talent. Open the way 
to success and a fine income. Write your name, age and 
address on the coupon and get our Free Book, “A Road 
to Bigger Things,” illustrated below. With it, you will 
receive our Free Vocational Art Test to find out your 
ability. Hundreds of successful artists got their start by 
sending for these. This is your opportunity—grasp it. 


Mail The Coupon Now 
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are trained as Aviation 
Mechanics and Pilots. See dui ing saaaidien will 
place you at a big advantage though you may 
engage in one of the many other lines of aeronau- 
tical work. Familiarize yourselt with the various 
aeronautical terms as explained here. This book is 
interestingly written, truthful in all res full of 
illustrations and honestly helpful to you in planning 
away to enter this field of big, new opportunities. 
for your copy — FREE — today. 


Background of Universal 


Aviation Schools 

Universal Aviation Schools form a national system, 
individual schools being located in a number of key 
cities and all schools o' pees the same courses and 
high type of training. These schools are owned and 
direct tel b ae MeL Universal fvistion Corporation, a 
concern which, with its affiliated lines, covers over 
17,500 miles of airways a day carrying air mail, 
express and passengers. Having the tremendous 
resources of the Universal Aviation Corporation 
behind them, the schools have been provided with 
the finest equipment obtainable and the most com- 
petent instructors in the country.’ 


Insurance Provided for Universal 
Flight Students 


Only new production 
government license 
planes and thoroughly 
experienced government 
licensed transport pilots 
: are employed in Univer- 
» sal Srias training. The 
remarkable safety of Uni- 
versal training is shown 
‘ by she face thes Universal 
flight students were the 
first to be offered com- 
plete insurance protec- 
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training by an established 
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insurance assists you in securing financial peckia 
to learn to &, Fel details are ex lained i in the book 
“Aviation—What It Means To You.” Mail coupon 
for your copy. 
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A Division of The Aviation Corporation 
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Home Movies—1930 Family Album 


(Con tinued from page 27) 


slowly through a projection machine while he 
has explained to the players the good and bad 
points in their form. In connection with foot- 
ball, the small cameras have also been used by 
scouts to study the plays of teams to be met 
later in the season. 

In fact, athletics has proved a fertile field for 
the use of the home cinema. Babe Ruth in 
baseball, Bill Tilden in tennis, Bobby Jones in 
golf, and Gene Tunney in boxing, all are said 
to have studied home movies of themselves to 
improve their form. When Charley Paddock, 
world record sprinter, went to his first Olympic 
Games, sports writers predicted he would carry 


’ | everything before him if he could develop a 


quicker start. In the first four or five strides, 
he lost time. His coaches were unable to put 
their fingers on the difficulty. The split-second 
getaway was too swift for them to see the trou- 
ble. When moving pictures were made of the 
start and run at slow speed through the pro- 
jector, they revealed that, instead of bringing 
the rear foot straight ahead, in getting out of 
the starting holes, Paddock was bringing it 
around in a semicircle. When this was rem- 
edied, he began breaking records in quick 
succession. 


At THE University of Illinois, Prof. Cole- 
man R. Griffith, Director of Research in 
Athletics, has found his home movie camera 
an aid in studying fear and awkwardness in 
tumblers and acrobats. When the pictures are 
thrown upon a screen in slow motion, he can 
detect the exact points where fear or awkward- 
ness marred an otherwise perfect performance. 

The cost of making home movies is still one 
of the drawbacks for the average man. Cam- 
eras cost from $80 to $400 and projectors are 
as expensive as a medium-priced camera. The 
film costs $6 for a 100-foot roll, including de- 
velopment. 

A recent innovation which promises a radi- 
cal cut in costs is a camera that takes four 
times the usual number of pictures on stand- 
ard-sized film. An ingenious mechanism in the 
camera moves the film alternately sidewise and 
lengthwise in regular order. The illustration 
at the bottom of page 27 shows the sequence 
in which the pictures are taken. The new cam- 
era operates at the standard speed of sixteen 
pictures per second, and since it takes four 
times as many pictures on the same length of 
film as does the standard camera, a 100-foot 
reel lasts four times as long; in other words, it 
will take four times as long a picture. This is 
equivalent to cutting the cost of film to one 
fourth or from $6 to $1.50 for equivalent motion 
picture photography. This economy also re- 
duces by one fourth the amount of film that 
must be carried on a given trip, both in weight 
and bulk. 


EORGE EASTMAN, father of amateur 
photography and amateur cinema-photog- 
graphy, made a prophecy in PopuLaR SCIENCE 
MONTHLY, a few years ago (P.S.M., Jan. ’25, 
p. 141). “Our first Kodak,” he said, “sold for 
twenty-five dollars. Now, one for one tenth 
that amount gives larger and better pictures 
than those first amateur cameras. It is not un- 
reasonable to assume that home movies will go 
through a somewhat similar development; that 
in a few years, you can project motion pictures 
on the walls of your home for very little more 
than it costs you now to place a still picture in 
your album or to have one framed.” 

While the cost has not yet been materially 
reduced, the design of cameras and projectors 
has steadily improved. The cameras have be- 
come more compact, easier to carry and sim- 
pler to use. Home movies in color form one of 
the latest steps (P.S.M., Oct. ’28, p. 17). A 
compact device, fitting over the lens of the 
camera, enables the photographer to catch 


the tints and shades of objects and back- 
grounds, adding to the reality of the pictures 
on the screen. 

Among the interesting bypaths open to the 
amateur movie maker is the taking of trick 
reels. Two of the easiest are known as “* Riding 
the Pilot” and “Reverse Action.” In the 
first, the track behind a fast train is photo- 
graphed from the rear platform with the cam- 
era upside down. Reversed, on the screen, it 
appears to have been made from the cow- 
catcher of a speeding locomotive. By use of 
“reverse action” a diver, for example, can be 
shown flying feet first back out of the water up 
to the diving board from whence he started. 
In making such a shot, the camera again is 
held upside down. When projected the film is 
turned end for end. This reverses the action of 
the subject but keeps it upright on the screen. 


HE shutters of many cameras now avail 

able operate at several speeds. The usual 
sixteen pictures a second can be taken in nor 
mal light; eight pictures a second, with conse- 
quent longer exposures, in poor light; and high 
speed pictures, at sixty-four a second, can be 
made for producing the so-called “slow” 
movie. With a modern camera, an amateur 
can often capture night scenes without special 
lighting. Recently, A. C. Hayden, a manufac- 
turer of Brockton, Mass., carried his home 
movie camera on a trip to New York City and 
obtained excellent reels of Times Square by the 
light from the advertising and theater signs of 
the ‘Great White Way.” 

Other interesting night reels have been made 
of fireworks and of searchlights playing on the 
sky. When the ground is covered with snow, a 
street corner, even in a small town, is suffi 
ciently lighted by an arc lamp for obtaining 
interesting silhouette effects. In making a 
movie of a snowstorm in the open, the camera 
should always be protected by an umbrella so 
the flakes will not fall too near the lens and 
obscure the picture. This protection also keeps 
flakes from falling directly on the lens, causing 
a total loss of the scene being filmed. 

Already, slightly more than five years after 
the first home movie outfit appeared on the 
market, more people own cameras than pos- 
sessed automobiles in the United States six 
years before the World War. With lowered 
costs and improved apparatus, the uses of the 
cameras will increase. The fun and usefulness 
of the home movies has just begun. 





Chinese Enjoyed ‘*Talkies’”’ 


2,000 Years Ago 


‘THE ancient Chinese, credited with the in- 
vention of the earliest printing press, paper 
and gunpowder, also enjoyed a primitive form 
of “talkies” more than 2,000 years ago. In- 
vestigators of the Field Museum of Natural 
History in Chicago have found that the shadow 
play, really a forerunner of the American con- 
versational movies, which is still popular in 
China, was first mentioned in historical docu- 
ments dating from 121 B.c. 

A type of two-dimensional marionette, 
cleverly cut from transparent”parchment and 
provided with movable head, arms and legs, is 
used in the shadow play. The flat, acting 
figures are manipulated back of a white gauze 
screen lighted from behind by oil lamps, while 
a reader recites the lines of the various charac- 
ters and a small orchestra plays appropriate 
music. This form of entertainment is more. 
popular with the great masses of the Chinese 
people than the real drama, first because the 
reader uses the vernacular instead of the liter- 
ary, language of the stage and, secondly, the 
shadow play is produced with scenic effects. 
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Pneumatic Stevedores 
Heave Coal and Wheat 


(Continued from page 32) 


New York post offices. One line even crosses 
the Brooklyn Bridge over the East River to 
collect mail from Brooklyn. These lines, com- 
prising twenty-seven miles of two-way tubes, 
handle ten million letters in a day. A network 
of 150 miles of leased telephone wire is used in 
dispatching these carriers and supervising 
their movement from a central station. 

A sudden increase over the five-pound air 
pressure used, or a blunder in dispatching a 
tube over the wrong line, might send a death- 
dealing projectile running wild. A mail carrier 
weighs thirty pounds with its load of 500 or 
600 letters. Such a projectile, bursting from 
a tube at high speed, could kill a man easily. 
Therefore safety air cushions slow its speed 
from thirty miles to one mile an hour before 
it rolls out upon the receiving trough at its 
destination. 


T ELEVEN o’clock at night, the checking 
operation of “clearing the line” is per- 
formed by telephone from the central control 
office. An operator, over leased wires, calls the 
most remote stations in turn and orders each 
to dispatch a specially-marked “last carrier.” 
Its passage is reported in turn by the stations 
along the line, and as each section of the line 
is “cleared,” the power on that section is shut 
off and the operators go home. At last the 
final tube link is pronounced clear, the central 
operator receives the official “Good Night,” 
and the great system is shut down until the 
following morning. 

Although these tubes were designed solely 
to carry mail, odd parcels occasionally have 
strayed into them. The story is told that in 
the early days of the tube service the em- 
ployees of one New York station shot an 
envelope containing money through the tube 
to another post office in the chain—and in 
return a half dozen ham and bean sandwiches 
from a restaurant came flying back through 
the tube. Even a live rabbit was “mailed” 
through one of the tubes not long ago to 
demonstrate the smoothness of their opera- 
tion. The animal emerged unharmed. Sim- 
ilarly, a sick cat once was rushed by its owner 
to a cat hospital via the pneumatic system— 
but postal employees say that the cat leaped 
from the opened container with a speed 
approaching that of the tube carriers them- 
selves and only with great difficulty was cap- 
tured and sent on its way. 


A WAR story concerning the underground 
tubes has just been revealed. One day 
in 1918, just before the Armistice, a group of 
Government ofiicials and British engineers 
asked the company that operates the New 
York tubes whether it would be possible to 
devise a pneumatic tube system to carry food 
and ammunition to front-line troops under 
shell fire. The plan was to have a line ending 
at the front in an open trench and to shoot 
high-speed carriers through it. Extra sections 
of camouflaged pipe would be added when the 
troops advanced, or removed when they re- 
treated. There would be no return tube, and 
the carriers would be carted back as best they 
might. 

Demonstrations were made on a New York 
pneumatic line which the firm had built for 
the Government, and which today carries 
jewelry and papers for a mile between the 
United States Customs House and the Ap- 
praiser’s Office. The tests showed that such a 
system would need a trench long enough to let 
the containers fly as far as fifty feet when they 
emerged from the open end of the tube. Before 
such a system could be developed, the Ar- 
mistice was signed and all the company’s 
records ordered destroyed. 

But it was not necessary for pneumatic 
tubes to be used in the (Continued on page 132) 
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Pneumatic Stevedores 
Heave Coal and Wheat 


(Continued from page 131) 


war for Europe to become familiar with them. 
In fact, the first practical system of pneumatic 
transmission was installed in London as long 
ago as 1854, where it was used to connect the 
main telegraph office and the Stock Exchange. 
By 1872 Berlin had a city mail system of 
pneumatic tubes. Paris followed: with the 
pneumatic mail post which is familiar to 
tourists today in a unique form of special 
delivery service, in which messages on special 
forms bearing extra postage and dropped in 
“‘pneumatique” mail boxes are delivered with 
such celerity that they are used as frequently 
as the telephone for making immediate 
appointments. In 1892 the first American 
mail system was installed in Philadelphia. 


UN DER ordinary conditions pneumatic tube 
carriers are practical up to about eight, 
or possibly ten, inches in diameter. Where 
larger carriers are required electric systems 
are more economical. But early experimenters 
did not recognize these limitations, and as 
early as 1864 a suction line was constructed 
for mail in London in which miniature railway 
cars filled with mail were sucked through a 
tunnel four feet in diameter. The system 

roved too slow to carry mail in bulk. Again 
in 1867, a New York engineer built a unique 
subway in which he used compressed air to 
propel a ten-passenger car for a distance of 
about 200 feet. This system was operated for 
a short time as a novelty. 

Today the practical applications of pneu- 
matic tubes have far outrun the original 
dreams of their designers. New ones are 
ahead. Pneumatic tubes have been proposed 
to speed mail from outlying airports to cities. 
Banks and financial firms are interested in 
their possible use to avoid the necessity of 
sending messenger boys with valuable secur- 
ities through the streets—for no one can “hold 
up” an underground conveyor. The “me- 
chanical messenger” may have undreamed-of 
applications tomorrow. 





Here Are Correct Answers 
to Questions on Page 49 


1. There is no one “best” type of heating 
system. Each has peculiarities that make it 
suitable for use where these peculiarities are 
advantageous. Hot water heat, for example, 
is excellent where uniform temperature with 
the minimum of attention to drafts and so on 
is required. Hot air gives heat in the shortest 
possible time after the fire is started but is 
not suitable for low, rambling buildings. Steam 
is cheaper to install than hot water, gives much 
quicker heat, but requires more attention to 
drafts unless automatically regulated. Vacuum 
vapor costs more to install than steam and 
gives more even heat. Steam, vacuum vapor, 
and hot water can be installed in any type of 
house. Hot air works well only in a house that 
is compact, with a floor plan approximately 
square. 


2. By means of an electrically driven con- 
veyor screw, the mechanical stoker forces the 
fresh coal up through the bottom of the fire. 
The incoming fuel pushes the ashes out over 
the edge of the grate, where they fall into the 
path of another conveyor screw that dumps 
them into a container outside the furnace. 
The method of burning, combined with a 
forced draft, permits the use of the smaller and 
less expensive sizes of coal. 


3. Long, low radiators heat more efficiently 
than short, high ones. 


4..It is entirely practical to heat a home by 
electricity if the (Continued on page 133) 
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Here Are Correct Answers 
to Questions on Page 49 


(Continued from page 132) 


problem i is considered solely from an engineer- 
ing standpoint. The present cost of electric 
current, however, makes the cost prohibitive. 
Heating by electricity i is the ideal method when 
judged from any angle except that of expense. 
In years to come, when the problems of the 
generation and distribution of electricity have 
been solved, undoubtedly electric heating will 
replace all other methods now in use. 


5. Relatively large pipe is used on the one- 
pipe steam system and the piping is so installed 
that it is downhill all the way from each 
radiator to the boiler. Steam flows continu- 
ously through the upper portion of the pipe 
to the radiator, pln. aol giving its heat to 
the walls of the radiator; then flows back to 
the boiler by way of the ‘lower portion of the 
pipe. The single pipe therefore serves to carry 
both the steam supply and the water return. 
The valves on the radiators of a one-pipe sys- 
tem must be either all open or tightly closed, 
or there will be a hammering noise caused by 
the alternate flowing of water and steam 
through an opening not large enough to allow 
both to flow at the same time. 


6. Assuming that the construction of the 
houses is approximately equal as to heat insu- 
lation, ‘sullendidentne and so on, the trou- 
ble may be insufficient radiator surface, too 
small a boiler, an inefficient boiler, or unskillful 
handling of the furnace fire. Installing more or 
larger radiators will remedy the first trouble, 
putting in a larger boiler will remedy the 
second, adding sections to the boiler will rem- 
edy the third, and learning how to take care 
of a furnace fire will remedy the last. If the 
house itself is poorly built, much can be done 
by adding heat insulation in the walls and 
roof, weather-stripping the doors and windows, 
and so on. 


7. The shape of a boiler is of no particular im- 
portance. What counts is the amount of sur- 
face that is exposed to the radiant heat of the 
fire and comes in contact with the flames and 
hot gases. Few boilers made today for home 
heating are as efficient as they would be if 
home owners were willing to spend more for 
them. The finest boiler obtainable always re- 
sults in a net saving over a period of years. 


8. If smoke and gas come out of the hot air 
registers of a hot air heating system, there is 

a break somewhere that permits the gaseous 
products of combustion to get into the air 

eating chamber. This is a serious matter, 
because of the danger of coal gas poisoning. 
The heating plant should be shut down at 
once and the trouble remedied. 


9. Coal, as it comes from the mine, is in 
lumps of all sizes. It is run through a crusher 
and then over sieves with holes of different 
sizes. The large lumps are broken into pieces 
of all sizes. It is impossible to break a large 
lump into pieces of a predetermined size. 
Anthracite coal of the so-called stove size is 
most in demand for domestic use, and as only 
a certain proportion of the total amount of coal 
mined can be classified as stove size, the de- 
mand forces a higher price. 


desirable to bank the fire at night if you have 
a steam, vacuum vapor, or hot air system. 
In zero weather the fire should not be banked 
because the house gets so cold that it would 
take quite a time to heat it in the morning. 
With a hot water heating system it is not 
desirable to bank the fire at night. 





10. Except in extremely cold weather it is. 
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Keeping Pace with Aviation 


(Continued from page 42) 


spring is proposed for the future program of the 
DO-X plane. Two sister ships of equal size are 
under construction for the Italian government 
at the Friedrichshafen, Germany, plant. Sim- 
ilar or even larger ships will be built in the 
United States, according to the recent an- 
nouncement of the American automobile con- 
cern which will back their construction here 
under the Dornier patents. 

Experts suggest that such huge flying boats 
may seriously compete with dirigibles for large- 
scale transport. They point out that while 
dirigibles have a slightly greater cruising range 
and more comfort, an airplane of the DO-X’s 
size has the advantage in greater speed and in 
the smaller crew required to run it. 


Planes Hunt Bacteria 


N AIRPLANE hunt for bacteria was a re- 

cent novelty at Cambridge, England. Its 

object was to determine how plant and crop 
diseases are spread in upper air currents. 

Several kinds of germ traps were used by the 
airplane that made the tests. Glass slides 
smeared with petrolatum, and test tubes and 
glass dishes filled with jellies offering breeding 
places for germs, were exposed at certain times 
during the flights, which reached a maximum 
altitude of 13,000 feet. 

The tests showed that large numbers of bac- 
teria and fungus spores were present and vigor- 
ously alive as far as two miles above the earth. 
They seemed especially to congregate upon 
clouds. Although the tests were not con- 
cerned with disease germs of a sort that attack 
man, they showed that these, too, probably are 
carried by wind currents at great heights above 
the earth and that epidemics may spread in 
this way. 


Tailless ‘‘Flivver’’ Plane 


-SHAPED wings and the absence of any 

tail whatever are novelties combined in the 
latest German plane tested recently at Berlin. 
It demonstrates, as did the “windmill” auto- 
giro plane, that radical ideas may still have a 
place in airplane design. 

The tailless machine is shaped like an arrow, 
with the pilot’s cockpit in a stubby fuselage. A 
motor of only eight horsepower drives it at a 
speed as high as seventy-eight miles an hour. 
In landing, vertical rudders serve as brakes. 
On the take-off the plane is launched by a 
catapult, needing a run of only a few feet. 

Especially significant is the fact that the 

“stork,” as the new plane is called, can be sold 
at a lower price than many automobiles— 
about $800. This and the reported ease of 
piloting suggest its possible development as a 
new type of “flivver” plane for private use. 


Repairs on the Fly 


OARDING a flying plané by a sixty-five- 
foot rope ladder and leaving via —— 
was the unusual performance of Dale D 
airplane mechanic, when an endurance Pp ~ 
over Buffalo, N. Y., sent a call for repairs. 

Heavy weather had damaged the stabilizer 
of the airplane, which had been aloft more than 
190 hours. First a rope ladder was passed from 
another plane to the endurance craft, whose 
crew attached it to the under part of the fuse- 
lage. Then Dryer went aloft in a relief ma- 
chine, flew beneath, and caught the ladder on 
the third attempt. "He scrambled up it, while 
the relief plane dived to keep out of the way. 
The repair was soon completed, and Dryer left 
by parachute. 

The feat was all the more remarkable be- 
cause it was entirely without previous arrange- 
ment. Despite the daring stunt, the endurance 

lane was forced down a short time later when 
it was damaged again in refueling. 
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(Continued from page 49) 


very light. Nickel, tantalum, and other metals 
are good resistors of corrosion. What Dr. 
Jeffries hopes for is to find one metal with all 
of these characteristics or with most of them. 
Probably the future universal metal, com- 
petent for nearly all metallic uses, will be an 
alloy. The properties of the pure metallic ele- 
ments are apt to be unchangeable. Mixtures 
and alloys mean possibilities of useful altera- 
tion. In the aluminum alloy duralumin, the 
metal now so largely used for aircraft, small 
additions of copper and other metals make the 
aluminum, which in its pure state is quite soft, 
as hard and strong as many kinds of steel. 
The lightness of the aluminum is retained. 


Sun Spots and Life 


NY amateur scientist desirous of testing 
for himself the effects of sun spots on tree 
growth, on human wars, or on anything else, 
down to the rate at which a farmer’s hens lay 
eggs, now has conveniently at hand the mate- 
rial for such studies. 

Curves of the sun spot variation from year to 
year, indicating the familiar cycle of 11.5 years 
which sun spots are supposed to display, have 
been prepared by many investigators on the 
basis of many different kinds of measurements. 
Recently, Professor Luigi Taffara, distin- 
guished astronomer of the Royal Astrophysical 
observatory at the University of Catania, 
Sicily, carefully studied all available records of 
sun spots and solar activity and combined 
these into a single curve. Undoubtedly this 
curve constitutes the most complete and 
accurate record of the sun’s variation yet 
available anywhere. 

Sun spot studies have had their ups and 
downs in scientific history. When sun spots 
were first observed by Chinese sages centuries 
ago, they were deemed to be omens of excep- 
tional importance. For hundreds of years this 
magical aspect predominated. Finally, modern 
scientists discovered that a sun spot is merely a 
storm in the solar atmosphere and insisted, it 
now seems too dogmatically, that no sun spot 
could affect happenings on earth. 

Proof accumulates, however, that the solar 
changes indicated by sun spots do affect 
earthly things. The 11.5-year cycle has been 
traced unmistakably in weather records, in 
the levels of African lakes, and in the annual 
flow of the Nile. Professor A. E. Douglass, of 
the University of Arizona, finds sun spot in- 
fluences in the annual growth rings of trees. 
Records of Hudson’s Bay Company show sun 
spot influences on the number of fur bearing 
animals and the annual catch of furs. Danger 
frem icebergs in the North Atlantic discloses 
the same 11.5-year curve. Such records are 
now far too numerous to be explained away. 
All of them go back, experts agree, to influences 
of the sun spot cycle on weather. When there 
are many sun spots the sun’s heat is slightly 
greater and the ultra-violet radiation in sun- 
light is also greater. These changes affect 
weather and living matter in ways not yet 
fully understood. 

Two years ago Russian scientists suggested 
relations between the sun spot cycle and 
human events like riots, revolutions, and wars. 
Using Professor Taffara’s curve, any person 
who feels like doing so may now collect data 
of the price of stocks, the occurrence of crimes, 
the volume of business sales, or anything else, 
back to the beginning of accurate solar records 
in 1878, and may then compare these records 
with the conditions of the sun. 

As Professor Taffara’s curve discloses, the 
cycle is not a precise one of 11.5 years. Per- 
haps the previous failure to find clear sun spot 

influ ences in historical matters has been due 
to search being made for this precise cycle, 
rather than for the more complicated ups and 
downs which the actual curve discloses. 
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How I Got into the Air 


(Continued from page 30) 


| unable to speak Engiish. Then the fun began. 


For two days, I ate nothing. On the third 
morning I was watching a girl flip pancakes in 
a restaurant window on Broadway. A truck- 
load of oranges stopped across the street. The 
driver began to carry the crates into a cellar. I 
went across, grabbed a crate and followed him. 
For two hours I carried oranges without say- 
ing a word—because I didn’t know any to say. 
When the truck was empty, the driver handed 
me seventy-five cents. It looked like a million 
dollars. But it all went for one meal. 

The next morning it snowed. I saw men 
shoveling snow into trucks in the streets. One 
was a dignified gentleman wearing patent 
leather shoes. I thought: He doesn’t belong 
here. Neither do I. But, here we are. I gota 
shovel and lined up beside him. At the end of 
three days, I had earned fifteen dollars. Then 
I remembered that some people who had met 
me at an expensive hotel had invited me to a 
Christmas eve party. So I put on my Tuxedo, 
which hadn’t been pawned yet, and with the 
fifteen dollars I had earned shoveling snow in 
my pocket, started for one of the most fashion- 
able hotels in town. When I came home, the 
fifteen dollars was gone. 


EFORE I climbed into a cockpit again, I 

held nineteen different jobs. My plan was 
to learn enough English to land a place as 
draftsman in an aircraft factory. So every 
morning I bought a newspaper and studied it 
and each day I took twenty little cards to 
work with me. Each had a word written on it. 
When I learned the word, I transferred the 
card to another pocket. After the first few 
days in each place the boss would catch me 
shuffling the cards in my little game of solitaire 
and I would be*bounced out to look for another 


| job. 


For one week, I worked in a boiler factory. 


’ Another time, I found myself walking narrow 
| steel beams twenty stories up in the air. I had 


convinced the boss that putting up skyscraper 
skeletons was my lifelong game. But being an 
aviator didn’t help up there. I got so dizzy that 
I almost fell off my narrow perch. And I 
wasn’t wearing a parachute, either. 

At last I landed a job with an aircraft com- 
pany. But there wasn’t any flying connected 
with it. All day long, I swung a file smoothing 
little metal fittings. 

About this time, I met a fellow who had 
bought an old Army L. W. F. biplane. It 
was so heavy that the boys at Curtiss Field 
called it “The Streamlined Brick.” It had 
been sitting out in the weather for months and 
was ripe for a crash. One day the owner broke 
his arm cranking the propeller. He let me fly 
the crate while he was recovering. It was while 
I was up in this flying brickbat that I almost 
ruined the business of the Curtiss Flying Service, 
single-handed. 

I was coming in over the same gully where 
Fonck crashed in his transatlantic attempt in 
1926, when a control wire snapped. We came 
down in a hundred-foot swan dive, right in the 
middle of the field. “Casey” Jones was run- 
ning the Curtiss Flying Service (which now 
controls nearly forty flying fields), on a shoe- 
string at the time. The bread and butter of 
the flying service came from week-end passen- 
gers. And here I came down in a big splash 
right in the middle of the field before the Sun- 
day crowd and scared everybody away. 

As soon as I mastered English, I began 
writing to flying schools, trying to land a place 
as instructor. My letters apparently were 
thrown in the wastebasket. I began going 
around in person. I was too big to throw in the 
wastebasket. Finally, I got a chance to try 
out with the Curtiss school. I made the most 
of it. Sometimes I flew forty to forty-five 
hours a week. 


But I was happy. I could fly all I wanted and 
I was dealing with youngsters as crazy to fly 
as I had been. 

The average young person today will have 
an easier time breaking into flying than I did. 
Schools are numerous; instruction better; open- 
ings more frequent. If I were starting all over 
again and had little money, I believe I would 
follow some such plan as this: Save enough to 
take a ten-hour course. That costs $300. A 
twenty-five-hour course costs $600. If you can 
afford that, so much the better. The ten-hour 
course will get you to the point where you can 
solo. But you have a lot to learn. It takes 
fifty hours in the air to get a limited commer- 
cial license, allowing you to carry passengers, 
and 200 hours to get a transport license. Piling 
up flying time is costly. Renting a ship costs 
between twenty and twenty-five dollars an 
hour. But if you can pick up enough knowl- 
edge about caring for planes, and land a job 
at or near an airport, you can usually find a 
pilot who will take you up and let you get ina 
little time on the side in return for helping him 
care for his ship. 

In a year or two you will have your fifty 
hours and will be ready to land a job hop- 

ing passengers at some small airport, or work- 
ing as a relief pilot on a transport plane. In 
this way you can get in your 200 hours and 
your Transport License. After you get that, it 
is from door to door for you, until you get a 
try-out. Getting into the air still takes deter- 
mination to stick like a postage stamp. 

A second plan is to get into the Army flying 
service to pile up hours. Transport companies 
are looking for young pilots who have grad- 
uated from the Army’s advanced training 
school at Kelly Field. 

One of the problems of breaking into avia- 
tion is picking a flying school. A simple 
rule is to pick a school that uses high-priced 
training ships. Such a school will not trust its 
costly equipment to incompetent instructors. 
It will not allow students, flying without 
breakage charges, to go up before they are fit 
to solo. The Department of Commerce is now 
licensing schools. A letter to the Aeronautics 
Branch at Washington will let you know the 
best ones in your territory. 


GOME funny things happen at flying schools. 
Once, a student got his throttle jammed open 
in the air. He flew around for two and a half 
hours trying to think how to get down. Then 
he thought of cutting the switch and landing 
with a dead stick. Another time a girl student 
got lost in the air. She couldn’t find the land- 
ing field. She started out to look all over Long 
Island, and she had been right over the field 
all the time. 

The three commonest mistakes a beginner in 
flying makes are climbing too rapidly on the 
take-off, skidding on the turns, and leveling 
off too soon in landing. Once I had a student 
who made a perfect landing—thirty feet up in 
the air. He washed out the landing gear, but 
it cured him of ground-shyness. Another 
student wasn’t ground-shy enough. He came 
down in a steep glide and hit the ground 
going seventy miles an hour. He bounced 
higher than the hangars. But that boy had 
nerve. He circled the field again and came 
down on three points. 

Last week, a middle-aged man came to the 
school and said he wanted to learn to fly. He 
explained that he ran a steam shovel. The 
day before, he had seen a monoplane sail past 
against a cloud-filled sky. His back was aching 
at the time and he said to himself: ‘Me fora 
soft job like that.” 

A lot of people have the same idea—that 
flying is a snap. In truth, it is hard, nerve- 
straining work. But once you have been bitten 
by the flying bug, nothing else will satisfy. 
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What Science Achieved 
in 1929 


(Continued from page 21) 


pany. This gives only the intensity of sunlight 
and may therefore be used as a home light. 

The use of toxic gases in industry aroused 
the consternation of the public when deaths 
were found to be due to methyl chloride leaking 
from certain types of home refrigerators. 
Means were developed for adding an odorous 
gas to methyl chloride so that the householder 
might realize its presence. 

Experimentation with cancer in hundreds of 
laboratories has yielded results of interest, but 
it is still safe to say that no specific method for 
the prevention and treatment of cancer has 
been discovered. The speed of modern life is 
reflecting itself in a decrease of expectancy of 
life after forty years of age. 

The liver is found to be a vast storehouse of 
remedies, most conspicuous at this time being 
the extract used for the specific control of 
pernicious anemia. Workers in the field of 
genetics have discovered the specific hormones 
to control the determination of sex and 
maturity. Control of the metabolic rate of the 
egg permits the development of male or female 
as the experimenter may desire. A skin test 
for pregnancy is being perfected. 

An electrical device for sealing blood vessels 
permits safer and more rapid operations on the 
brain. A new method of staining the germ of 
tuberculosis received a medal of award because 
it permits the more certain diagnosis of this 
disease. 

The big problem of modern medicine is to 
furnish scientific medical diagnosis and treat- 
ment to all people at a price they can pay. 


ASTRONOMY 





HEBER D. CURTIS 
Director, Allegheny Observatory 


EARLY all the re- 
search of our great 
modern observatories is 
in the form of vast 
“continuing programs,” 
planned to last decades 
instead of months. So 
numerous have been 
minor but none-the-less 
valuable accretions to 
the total of astronomical 
knowledge during 1929, 
that it is difficult to 
select any particular one 
as epoch-making. In one field it may be the 
finding of a brother Milky Way moving over 
2,000 miles per second; in another, the investi- 
gation of some maverick star, the sending 
stations of whose atoms seem to follow no 
regular law of broadcasting their spectra; in 
another, the proof that hitherto unexplained 
spectral lines are due merely to some familiar 
element under strange and unusual conditions 
of excitation; in still another field, the laborious 
calculations which will enable us to predict the 
vagrant paths of some group of minor planets 
for a millenium to come. 

It is sufficient, for the astronomer at least, 
to know that more than satisfactory progress 
continues to be made in the long and laborious 
research programs of the world’s large observa- 
tories. 

Perhaps most popular interest continues to 
center in the project for a great reflecting tele- 
scope of 200 inches aperture. This must still 
remain as a hope (Continued on page 139) 
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What Science Achieved 
in 1929 


(Continued from page I 38) 


for the future, as ten years may prove to be too 
short a time for its completion. Much pre- 
liminary research must be done before we 
shall even be certain that a 200-inch mirror, 
weighing thirty tons, is a possibility. But 
encouraging results have already been secured 
as to the possibility of making such a mirror of 
fused quartz. The year 1929 has been marked 
by progress in such preliminary experimenta- 
tion, and in the details of the design of this 


perhaps eightfold as great as at present. 





NEIL M. JUDD 


Curator of American Archeology, 
United States National Museum 


ITHIN the Ameri- 
cas,the most notable 
achievement unques- 
tionably has been the 
National Geographic 
Society’s establishment 
of a chronology that 
adds some 1,500 years 
to history; determines 
the age of Pueblo Bo- 
nito, most famous ruin 
of the southwestern 
United States; and dates some forty other 
villages heretofore indefinitely classified as pre- 
historic. Henceforth it will be possible, by 
correlation, more closely to approximate the 
relative ages of divers New World peoples 
whose dead civilizations are gradually being 
revivified by various research institutions. 
From Europe and Asia come echoes of new 
discoveries by the Pennsylvania-British Mu- 
seum expedition at Ur of the Chaldees, by the 
British Academy in Constantine’s Hippodrome 
at Constantinople, by Italians throughout 
Italy and in Crete, by French archeologists at 
Delos and Delphi, by Russians in the Crimea, 
and by Americans at Corinth and elsewhere. 


PHOTOGRAPHY 


. 








C. E. KENNETH MEES, D.Sc. 


Director, Research Laboratory, 
Eastman Kodak Company 


MONG the scientific 
applications of 
photography, there 
should be noted a con- 
siderable advance in the 
photography of the 
infra-red spectrum. 
This has been made pos- 
sible by the application 
of Neocyanine plates. 
Such plates have been 
used for photographing 
the infra-red end of the solar spectrum and 
were also employed at the Sumatra eclipse 
with good results. 
F. F. Lucas of 
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giant instrument, which may be expected to | 
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the Bell Telephone Laboratories has made 
great progress in the use of ultra-violet light in 
microscopy. This work was originally done in 
connection with metallography, but he has 
now applied his methods to biological photo- 
graphs and has obtained most interesting and 
valuable results, especially in the photography 
of tumors. 

Amateur cinematography continues to de- 
velop. A color process which was introduced in 
1928 is finding a wider extension in this field. 

In standard motion picture work, there has 
been a great development of sound photog- 
raphy, and the “talkies” are now universal. 

A sensation of 1929 has been the introduc- 
tion of wide film by means of which a large 
-—- of much greater width is being shown. 

t is expected that this wide film will have a 
great future in the industry. 

Color motion pictures have been introduced 
on a large scale during 1929, and a considerable 
portion of the pictures shown are now in color. 
Preparations are being made throughout the 
industry to extend the use of color, as well as 
of wide film and of sound. 


GEOLOGY 





ALFRED C. LANE 


Professor of Geology and 
Mineralogy, Tufts College 


ERHAPS the great 

achievement of 
1929 is the enlistment 
of more precise physi- 
cal and chemical 
methods to help in un- 
raveling the history of 
the earth and _ its 
structure. For in- 
stance, by studying 
its electric conductiv- 
ity, more conductive 
strata have been lo- 
cated perhaps thirty 
miles down. 

Again, the records of the relatively new 
station for the reception of earthquake waves 
at Honolulu have identified two or three 
different layers of rock. Adams and his col- 
leagues of the Geophysical Laboratory have 
been testing the properties of rocks so that we 
can tell the velocities with which granites, 
basalts, etc., propagate such waves, and thus 
identify the rocks. 

Delicate tests of gravitative force have been 
carried on not only at sea, showing that the 
sea floor is heavier than the continental rocks, 
but also in the search for oil. Wells for oil 
have been carried deeper with startling rapid- 
ity. Only a short time ago the deepest well 
in the United States was 7,756 feet. Now 
Texas and California are racing with a number 
of wells over 8,000 and up to 8,600 feet deep. 

The age of the upper Cambrian trilcbite- 
bearing shales of Sweden has been estimated 
by the amount of helium and lead produced 
from the uranium they contain. Arthur 
Holmes has estimated the age of two igneous 
rocks from the ratio of the helium produced. 
It seems to me that we may look forward to 
an approximate dating of geologic strata by 
the helium ratio within ten years, and that 
we may look as an ultimate goal to a year- 
by-year, climatic history of the earth com- 
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which Huntington has worked out from the 
rings of the California great trees for the last 
three thousand years. Only this will go back 
more than three hundred thousand thousand! 


ANTHROPOLOGY 





CLARK WISSLER, Pu.D. 


Curator of Anthropology, 
American Museum of Natural History 


REVIEW of 

anthropology 
reveals an increase in 
the number of institu- 
tions and endowments 
supporting the study 
of prehistoric man and 
the contemporary less 
civilized races, accom- 
panied by a corre- 
sponding gain in the 
number of investiga- 
tors. Almost every 
part of the land sur- 
face of the world is under observation. Na- 
tional governments are giving more attention 
to the preservation of antiquities and to 
recording the customs and arts of their subject 
races. The year has not been a period of new 
discoveries, but has been characterized by 
steady progress in following the leads offered 
by those of recent years and the testing of 
previous observations. 

As usual the time of man’s first appearance 
in America is a major interest, and new evidence 
has come bearing upon his presence here in late 
Pleistocene times. There are now four places 
in the United States where stone implements 
have been found in apparent Pleistocene asso- 
ciation, so we can say that this year marks the 
advancement of the American Pleistocene man 
problem to its final stage. Definite conclusions 
may be expected at any moment. In Europe, 
Africa, and the Near East the data for the 
early Stone Age cultures have been enriched. 

Respecting the study of existing races men- 
tion should be made of progress in the explora- 
tion of New Guinea and investigations of the 
remaining few tribes in Australia and Mela- 
nesia living in a near-primitive state. 


METEOROLOGY 

















CHARLES FITZHUGH TALMAN 


Librarian, U. S. Weather Bureau 


HE aviator now 

is getting weather 
information along the 
principal commercial 
flight-ways of the 
world. As the informa- 
tion is supplied by 
radio broadcasts, it is 
available to the entire 
community, and it is 
found to have many 
useful applications 

(Continued on page 142) 
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Secretarial Work |} Grade School Subjects 
Spanish High School Subjects 
Salesmanship Illustrating () Cartooning 
Advertising Lumber Dealer 

Name 

Street 

BBB icccsccccecssessses 

City State. 

Occupation 





If you reside in Canada, send thie coupon to gang 
International Correspondence Schools Canadian, Limited, 
Montreal, Canada 








‘Play the Hawaiian Guitar 
like the Hawaiians! _-~ 
Sotroment: 


teach you to master them quickly. Pictures 
show how. Everything explained clearly. 












used in playing this fascinating 
ur native Hawaiian Instructors 


Playin Half Hour Easy Lessons 
ptver you get the Even if you don't 
our ooez motions know one note from 


it easyto learn quick- 
ly, Pay as you play. 


GIVEN _ 2 'secce Conca 
—a sw 
H IZ AN GUITAR oa 
aT for attrac- and ying it 
treo and cantare. A Mone $88 00 698. 


R Tenor Violin. Tiple, T ‘ . 
COURSES] Banis Unulcle, Under sell ence re euleles 
FIRST HAWAIIAN CONSERVATORY of MUSIC, Inc. 
Sth Floor, Woolworth Bidg., Dept 246 New York, N.Y. 


4 asa Gerzeamendence School Under the La the 
FP a ak mg mt wn mr 1 nally te nr Rey 
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altogether outside the domain of aeronautics. 

Since July 1, 1929, we have had in the 
United States a service of radio weather bulle- 
tins and forecasts every three hours, day and 
night, covering a belt 400 miles wide extending 
from coast to coast along the Transcontinental 
Airway. Though established for the benefit of 
aviators, it is of such general utility that the 
great cost of maintaining it would probably be 
justified even if there were no such thing as 
aviation. Hence the inauguration of this new 
service, which foreshadows similar arrange- 
ments for the whole country and marks a mile- 
stone in the history of practical meteorology. 

The British have begun broadcasting weath- 
er maps and facsimile weather bulletins by 
radio, using the Fultograph process. A new 
French sounding balloon sends out automatic 
reports by radio of the temperatures and baro- 
metric pressures encountered throughout its 
flights. The nations of the world have agreed 
upon a plan of securing regular and uniform 
radio weather reports from a total of 1,000 
selected ships upon the high seas. 


MINING AND 
METALLURGY 


[ F 


SCOTT TURNER, E.M. 
Director, U. S. Bureau of Mines 





NE interesting 
development in 
the mining field in 1929 
has been the steady 
advance in prospect- 
ing methods, by which 
many valuable mineral 
deposits heretofore un- 
known have been dis- 
covered. 

Remarkable in- 
creases in efficiency 
are reported at various 
mines developing large 
low-grade ore bodies. This has been achieved 
by the application of the caving method of 
mining and by thorough underground organi- 
zation. By changing from the usual advancing 
method to the retreating method, in Michigan 
copper mines several thousands of feet deep, 
the former menace of. crushing from heavy 
rock pressure has been removed. At other 
mines in Michigan, Tennessee, and Canada, 
ore extraction is started at the lowest levels, 
the work progressing from the bottom up. 
This system eliminates prohibitive pressures, 
saves timber, disposes easily of waste from 
developments, and gives less inflow of surface 
waters and greater safety. 

Improvements in mine ventilation have 
added greatly to labor efficiency. 

The most important developments in 
ferrous metallurgy have been the Ashton 
process for producing wrought iron in large 
tonnages at low cost, the tremendous increase 
in the production of stainless steels and irons, 
the introduction of nitrided steel, and the 





‘introduction of tungsten carbide as a machine 


tool. In nonferrous metallurgy, the advances 
to be noted include a willingness on the part of 
industry to invest money: to effect small 
savings in metal recovery and the develop- 
ment of lighter and stronger alloys for aircraft. 

In the ore-dressing field, there have been 
steady developments in flotation and classi- 


fication, resulting’ in improved grade of 
product, thus giving richer feed to smelters 
which were consequently able to produce 
more metal per unit of slag and impurities, 
The flotation of nonmetallic and nonsulphide 
ores has increased greatly. In _ secondary 
crushing, cone crushers are gradually replac- 
ing rolls and small gyratory breakers. 


PSYCHOLOGY 





A. T. POFFENBERGER, Ps.D. 


Professor of Psychology, 
Columbia University 


‘THE outstanding 
event in the psy- 
chological world dur- 
ing 1929 was the ninth 
International Con- 
gress of Psychology, 
held for the first time 
in’ America, at Yale 
University, September 
1 to 7. Twenty-one 
foreign countries were 
represented by from 
one to twenty-two 
psychologists. There 
was a total attendance of more than 1,000, the 
largest group of psychologists ever brought 
together. 

Of particular interest were the reports of the 
ten representatives from the Union of Socialis- 
tic Soviet Republics. Their extreme centraliza- 
tion of education, business, and industry offers 
particularly favorable ground for applying 
psychology on a grand scale. As an indirect 
result of the congress, plans have been made 
for making this work as well as that of other 
countries more generally accessible, through 
translations and otherwise. 

Particularly significant is the publication by 
the Clark University Press (Worcester, Mass.) 
of the Psychological Register, containing the 
names of contemporary psychologists through- 
out the world, together with a bibliography of 
the publications of each individual. 

The formal announcement of the Institute 
of Human Relations at Yale University marks 
a new era in the study of human problems. Its 
aim is to study man in his social setting, and it 
will bring together all the sciences which can 
aid in this undertaking, including—in addition 
to psychology—sociology, anthropology, law, 
medicine, and others. Many problems hitherto 
too complex for solution by any one scientific 
group should respond to this joint attack. 








Lighted Arrows Tried as 
Signals for Liners 


‘THE Royal Dutch liner Batavier V, carrying 
on her bridge three lighted arrows which 
indicate to approaching vessels the direction of 
her course, is the subject of an experiment 
which may lead to the displacement of sound 
signals as a means of mutual warning between 
ships on the high seas. Of the three arrows 
were conspicuously on the bridge, one is 
orizontal, with the point to port; another is 
horizontal and to starboard; while the third is 
pointed vertically upward. The arrows signify 
“T go to port,” “I go to starboard,” and “I 
continue my direction,” respectively, provid- 
ing visible signals not easily misunderstood. 
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Beautiful Variety of Latest Fine 
Consoles, AC or Battery Sets 


30 DAYS 
FREE TRIAL 


Richly designed, latest 
type, Lo-Boy Master- 
crest console; _beauti- 
ful two-tone finish in 
walnut. A gem_ that 
costs little. Hinged 
top lid. 










An exquisitely new 
and fine, genuine 
walnut desk-type 
Mastercrest con- 
sole. Very pretty 
and a rare bargain. 
Hinged top. 
















Spanish Treasure 
chest design, Mas- 
tercrest console. 
Finest selected 

in, solid walnut. 

tique wrought 
hardware. Marvcl- 
ous value. Hinged 
top. 















These Consoles are Equipped with 


SUPER DYNAMIC 


CATHEDRAL TONE REPRODUCERS 


Table compactstyle 
Mastercrest cabinet 
in handsome walnut 
and gold-striped fin- 
ish. Separate Cathe- 
dral Tone Super- 
Dynamic Speaker to 
match. Wonderful 
bargain! 
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Get Our Send 
No Money 10th 
Anniversary 

Offer! 


tube en chassis 





erfected SCREEN GRID ~ 
latest PUSH-PULL Amplification 





cealed S 


Reproducer. 





Mastercrest-built with 
beautiful genuine walnut; 
sparkling maple panels; 
4-way matched sliding 
doors. Lifting top. Con- 
CCREEN #saerial 
makes outdoor aerial _un- 
necessary. Super-Dy- 
namic Cathedral Tone 


Only 








You needn’t send usa cent! Amer- 
ica’s big, old, reliable Radio Fac- 
tory springs its 10th Anniversary 
Surprise in high-grade, 1-year guar- 
anteed setsat history’s lowest prices! 


Values possible because you 
deal direct with big factory -<co 


CATHEDRAL TONED, SUPER SELECTIVE, POWERFUL DISTANCE GETTERS 


Don’t Confuse with Cheap Radios 


With Miraco’s rich, clear cathedral tone, 
quiet operation, razor-sharp separation of 
nearby stations, tremendous ‘‘kick” on 
distant stations and latest improvements 
—you'll be the envy of many who pay 





With its latest <r i ae 
a User-AGENTS WANTED that delighted thov- 

rid, push-pull, lusi “it ca sands o iraco 
super-powered mame Supplied EH, - 
and hum-free AC cout, With tone and 
clectricMiraco’s ff Sgoreoe fume, Ne comet, Il fore iye 
—you are guar- money! Send coupon now! Somiedia af Guna 





anteed satisfac- 
tion, values and savings unsur- 
passed. Get Amazing Special Offer! 
Atourriskcomparea Miraco with 
highest priced radios, for 20 days 
in your home. Surprise and enter- 
tain your friends—get theiropinions. 
Unless 100% delighted, don’t buy! Your 
decision is final—no argument! 
Only marvelously fine radios, of latest 
eo type, at rock-bottom prices, can 
ack up such a guarantee. Send postal or 
coupon for Amazing Special Factory Offer! 


ane 





parts—product of 
10 years’ successful experience. Approved 
by Radio’s highest authorities. 


Deal Direct with Big Factory 


Miraco outfits reach you splendidly 
packed, rigidly tested with everything in 
ae ready to plug in! No assembling! 
ntertain yourself 30 days—then decide. 
Liberal one-year 
Play safe, save lots of money, insure 
satisfaction—deal direct with Radio's 
old, reliable builders of fine sets—10th 
successful year. SEND POSTAL OR 
COUPON NOW for Amazing Offer! 


tee on each set. 


MIDWEST RADIO CORP., 408-AJ Miraco Bidg., Cincinnati, Ohio 


NAME 


BEAUTIFULLY ILLUSTRATED LITERA 
OFFER, TESTIMONY OF 
All the proof you want—of our honesty 


ADDRESS 


Built like—looks like—performs like newest sets in many outfits 


“ ” 


NewSCREEN AERIAL | up to $300! Latest, finest, costliest construction! Uses 
Console SUPER- SCREEN GRID, ‘245” PUSH-P POWER, “227” 
DYNAMIC HUM-FREE POWER DETECTOR AND “280” RECTI- 
Cathedral Tone! FIER AC TUBES. Phonograph pick-up connection. Local- 


Distance switch. Built-in power section on steel shielded 
chassis. Lighted one-dial tuning. Razor-edge selectivity; 
— cathedral tone quality; marvelous distance 
getter. Solid one-year guarantee if you buy it for 
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Special! 
Electric 
Super AC-7 



















SPECIAL FACTORY 


fairness, size, financial integrity, radio cuperisact 
and the performance of our sets—including Amazing Factory Offer—sent without o gation! 














MIDWEST RADIO CORPORATION Tae Cony oe 
oe Pioneer Builders of Sets—10th Successful Year OT 
408-AJ Miraco Bidg., Ohio AN ORDER 
WITHOUT OBLIGATION, send latest literature, Amazing Special Free Trial Wholesale 
Price Offer, testimony of nearby users, and all Proof. (] User Agent ( Dealer 


OCheck here if interested in an EXCLUSIVE TERRITORY 
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Mr Evans 


SIYS 

6 90 h 
of my saws 
are ATKINS 


R. B.C. EVANS, Craw- 

fordsville, Ind., the 
owner of this remarkable 
home workshop—featured 
in December ‘‘Popuzar Scr- 
ENCE Montaty,’’ and repro- 
duced here—is an enthu- 
siastic user of ATKINS Sil- 
ver Steel Saws. 


In fact, so highly does he 
value their quick-cutting, 
easy-running and long-last- 
ing qualities, that he tells 
us “go per cent of my saws 
and cutting tools are AT- 
KINS, and all are doing 
splendid work.””  ~ 


Among the many ATKINS products 
Mr. Evans uses are—hand saws of 
several types, circular saws for cross- 
cutting and ripping, dado heads for 
grooving, narrow band“ saws, back 
saws, hack saw frames and blades, 
machine knives for his shaper, 
jointer and mortiser, compass saws, 
grinding wheels, files, saw sets, etc. 


Your home shop may not be as 
elaborate as the one Mr. Evans has, 
but you can experience the same 
satisfaction and saving every time 
you cut wood or metal—if you 
select an ATKINS when you buy a 
Saw of Cutting tool. 


See the Saws ATKINS 
Makes for Home-Shops! 


Send the coupon below, and we'll 
mail you four valuable saw booklets 
—‘‘Saws in the Home,” showing 
popular tools for your workshop; 
“Saw Sense,”’ all about Saws and 
their care; “‘Circular Saws’’ and 
‘Dado Heads”’ describ- 
ing our circular saws, 
groovers and cutters. 


Booklets are FREE 
Send Coupon. OW! 


details of your offer to 
hest photo of a home workshop. 
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R. R. DONNELLEY & SONS CO., CHICAGO 


& CO. Est. 1857 


u ~ 
q y 428 S. Illinois Street, 
Indianapolis, Indiana 
Send me the Free Booklets. Also 


y $10 for 


1$_\ fy DADO | E. C. ATKINS 
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